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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As 
used herein: 


1. Life support devices or systems are those which (a) are 2. Acritical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when proper- ably be expected to cause the failure of the life support 
ly used in accordance with instructions for use provided device or system, or to affect its safety or effectiveness. 


with the product, can be reasonably expected to result in 
significant injury to the user. 
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INTRODUCTION 


Low Power Schottky integrated circuits are one of the three major logic families 
supplied in high volume by SGS-THOMSON. This databook contains datasheets on 
the companys range of Low Power Schottky ICs. 


The information for each product, given in accordance with EIA/JEDEC specifications, 
has been specially presented in order that the performance of the product can be 
readily evaluated within any required equipment design. 


The SGS-THOMSON range of packages includes all of the most commonly used 
plastic and ceramic dual-in-line as well as surface mounting packages. New develop- 
ments in packaging include the PLCC package. As with all DIL packages all the surface 
out-line packages (SO) are made to JEDEC standards. 


Additionally, general considerations that should be taken into account in the operation 
and application of Low Power Schottky integrated circuits are described. 

Selection guides are included to simplify the task of choosing the best combination of 
circuits for a system. 


The databook also contains the results of the reliability studies made by SGS- THOMSON 
of its Low Power Schottky devices. 
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T74LS00 
T74LS01 
T74LS02 
T74LS03 
T74LS04 
T74LS05 
T74LS08 
T74LS09 
T74LS10 
T74LS11 

T74LS12 
T74LS13 
T74LS14 
T74LS15 
T74LS20 
T74LS821 

T74LS22 
T74LS26 
T74LS27 
T74LS28 
T74LS30 
T74LS32 
T74LS33 
T74LS37 
T74LS38 
T74LS40 
T74LS42 
T74LS51 

T74LS54 
T74LS55 


T74LS75 


T74LS86 
T74LS90 
T74LS91 
T74LS92 
T74LS93 


T74LS74A 


T74LS83A 


T74LS95B 

T74LS109A 
T74LS112A 
T74LS113A 
T74LS114A 
T74LS125A 
T74LS126A 
T74LS132 
T74LS133 
T74LS136 


ALPHANUMERICAL INDEX 


Package Page 
DIP Number 
Quad 2-Input NAND Gate .................. 14 47 


Quad 2-Input NAND Gate (Open collector) ......... 51 
Quad 2-InputNOR Gate ...............00... 55 
Quad 2-Input NAND Gate (Open collector) ......... 
Hex inverter ...........0..0 000000 eee 
Hex Inverter (Open Collector) ................ 
Quad 2-InputAND Gate ................0.. 
Quad 2-Input AND Gate (Open Collector) .......... 
Triple 3-Input NAND Gate ................0.. 
Triple 3-Input AND Gate .................0. 
Triple 3-Input NAND Gate (Open Collector) ......... 
Dual 4-Input NAND Schmitt Trigger ...........2.. 
Hex Schmitt Trigger Inverter... ............0.4., 
Triple 3-Input AND Gate (Open Collector) .......... 
Dual 4-InputNAND Gate ..............020.. 
Dual 4-Input AND Gate ................... 
Dual 4-Input NAND Gate (Open Collector) ......... 
Quad 2-Input NAND Buffer (Open Collector) ........ 
Triple 3-Input NOR Gate ..................,. 
Quad 2-Input NOR Buffer ................0.. 
8-Input NAND Gate ...........0.2.2.2...0.00.. 
Quad 2-InputOR Gate ...............00.2. 
Quad 2-Input NOR Buffer (Open Collector) ......... 
Quad 2-Input NAND Buffer .......0.....020.. 
Quad 2-Input NAND Buffer (Open Collector) ........ 
Dual 4-Input NAND Buffer ..............00.. 
1-of-10 Decoder ...........0.........00.4. 
Dual 2-Wide 2-Input/3-input AND-OR-INVERT Gate ... . 
2-3-3-2-Inpbut AND-OR-INVERT Gate ............ 
2-Wide 4-Input AND-OR-INVERT Gate ........... 
Dual D-Type Positive Edge-Triggered Flip-Flop ....... 
ABP DAICN? & %. 0:40 Sa. we eal oe “Soh Saas kcal & Be Boe 
4-Bit Full Adder with Fast Carry ............... 
Quad 2-Input Exclusive OR Gate .............. 
Decade Counter ................000 0004 
8-Bit Shift Register Serial-In Serial-Out ........... 
Divide-by-12 Counter .................0.2. 
4-Bit Binary Counter ..................... 
4-Bit Shift Register ..................0048. 
Dual JK Positive Edge-Triggered Flip-Flop ......... 
Dual JK Negative Edge-Triggered Flip-Flop ......... 
Dual JK Negative Edge-Triggered Flip-Flop ......... 
Dual JK Negative Edge-Triggered Flip-Flop ......... 
Quad 3-State Buffer(LOW Enable) ............. 
Quad 3-State Buffer (HIGH Enable) ............. 
Quad 2-Input Schmitt Trigger NAND Gate ........... 
13-Input NAND Gate 
Quad 2-Input Exclusive OR Gate (Open Collector) 


f SGS-THOMSON 
7 MICROELECTRONICS 


ALPHANUMERICAL INDEX 


Package Page 
Piha DIP Number 


T74LS138 1-of-8 Decoder/Demultiplexer ................ 
T74LS139 Dual 1-of-4 Decoder/Demultiplexer ............. 
T74LS148 8-Input to 3-Line Priority Encoder .............. 
T74LS151 8-Input Multiplexer .................2.200. 
T74LS152 8-Input Multiplexer ..................2.20- 
T74LS153 Dual 4-Input Multiplexer .................-.. 
T74LS155 Dual 1-of-4 Decoder/Demultiplexer ............. 
T74LS156 Dual 1-of-4 Decoder/Demultiplexer (Open Collector) .... 
T74LS157 Quad 2-Input Multiplexer (Non Inverting) .......... 
T74LS158 Quad 2-Input Multiplexer (Inverting) ............. 
T74LS160A | BCD Decade Counter, Asynchronous Reset ........ 
T74LS161A | 4-Bit Binary Counter, Asynchronous Reset ......... 
T74LS162A | BCD Decade Counter, Synchronous Reset ......... 
T74LS163A | 4-Bit Binary Counter, Synchronous Reset .......... 
T74LS164 8-Bit Shif Register (Serial-In Parallel-Out) .......... 
T74LS166 8-Bit Shift Register (Parallel-In Serial-Out) ......... 
T74LS168 Up/Down Decade Counter .................. 
T74LS169 Up/Down Binary Counter ................-.. 
T74LS170 4x4 Register File (Open Collector) ............. 
T74LS174 Hex D-Type Flip-Flop with Clear... ............ 
T74LS175 Quad D-Type Flip-Flop with Clear .............. 
T74LS181 4Bi ALU) 22 tbe oe eee ee ae Re ae eR 
T74LS190 Presettable BCD/Decade Up/Down Counter ........ 
T74LS191 Presettable 4-Bit Binary Up/Down Counter ......... 
T74LS192 Presettable BCD/Decade Up/Down Counter ........ 
T74LS193 Presettable 4-Bit Binary Up/Down Counter ......... 
T74LS194A | 4-Bit Right/Left Shift Register ................ 
T74LS195A | 4-Bit ShiftRegister...................... 
T74LS196 Decade Counter «366% unaware eae woes Ae 
T74LS197 4-Bit Binary Counter ..................... 
T74LS240 Octal Inverting Bus/Line Driver (3-State) .......... 
T74LS241 Octal Bus Line Driver (3-State) ............... 
T74LS244 Octal Non Inverting Driver (3-State) ............. 
T74LS245 Octal Non Inverting Bus Transceiver (3-State) ....... 
T74LS248 BCD to 7-Segment Decoder/Driver with Pull-Ups ...... 
T74LS251 8-Input Multiplexer (3-State) ................. 
T74LS253 Dual 4-Input Multiplexer (3-State) .............. 
T74LS256 Dual 4-Bit Addressable Latch ................ 
T74LS257A | Dual 2-Input Multiplexer (3-State) .............. 
T74LS258A | Dual 2-Input Multiplexer (3-State) ...........00. 
T74LS259 8-Bit Addressable Latch ................... 
T74LS260 Dual 5-InputNOR Gate ................... 
T74LS266 Quad 2-Input Exclusive NOR Gate (Open Collector) .... 
T74LS273 Octal D-Type Flip-Flop with Master Reset .......... 
T74LS279 Quad Set-ResetLatch ..................0.. 
T74LS280 9-Bit Odd/Even Parity Generator/Checker .......... 
T74LS283 4-Bit Binary Full Adder (Rotated LS83A) .......... 
T74LS290 Decade Counter .............2.2. 00000008 


f SGS-THOMSON 
SF MCROELECTROMICS 


ALPHANUMERICAL INDEX 


Type Package Page 
Nuvuber DIP Number 


T74LS293 4-Bit Binary Counter 

T74LS295A | 4-Bit Shift Register (3-State) 

T74LS298 Quad 2-Input Multiplexer with Output Latches 
T74LS352 Dual 4-Input Multiplexer (Inverting LS153) 
T74LS353 Dual 4-Input Multiplexer (3-State LS352) 
T74LS365A | Hex Buffer with Common Enable (3-State) 
T74LS366A | Hex Inverter Buffer with Common Enable (3-State) 
T74LS367A | Hex Buffer, 4-Bit and 2-Bit (3-State) 
T74LS368A | Hex Inverter Buffer, 4-Bit and 2-Bit (3-State) 
T74LS373 Octal Transparent Latch (3-State) 

T74LS374 Octal D-Type Flip-Flop (3-State) 

T74LS377 Octal D-Type Flip-Flop with Common Enable 
T74LS378 Hex D-Type Flip-Flop with Enable 

T74LS379 4-Bit D-Type Flip-Flop with Enable 
T74LS390 Dual Decade Counter 

T74LS393 Dual 4-Bit Binary Counter 

T74LS395A | 4-Bit Shift Register (3-State) 

T74LS399 Quad 2-Input Multiplexer with Output Register 
T74LS490 Dual Decade Counter 

T74LS533 Octal Transparent Latch (3-State) 

T74LS534 Octal D-Type Flip-Flop (3-State) 

T74LS540 Octal Inverting Buffer/Line Driver (3-State) 
T74LS541 Octal Buffer/Line Driver (3-State) 

T74LS645 Octal Non Inverting Bus Transceiver (3-State) 
T74LS670 4x4 Register File (3-State) 
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AND Gates 


OR Gate 


Quad 2-Input AND Gate 
Quad 2-Input AND Gate (Open Collector) 


Triple 3-Input AND Gate 
Triple 3-Input AND Gate (Open Collector) 
Dual 4-Input AND Gate 


NAND Gate 


NOR Gate 


EX OR 


Quad 2-Input OR Gate 


Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate (Open Collector) 
Quad 2-Input NAND Gate (Open Collector) 
Triple 3-Input NAND Gate 

Triple 3-Input NAND Gate (Open Collector) 
Dual 4-Input NAND Schmitt Trigger 

Dual 4-Input NAND Gate 

Dual 4-Input NAND Gate (Open Collector) 
Quad 2-Input NAND Buffer (Open Collector) 
8-Input NAND Gate 

Quad 2-Input NAND Buffer 

Quad 2-Input NAND Buffer (Open Collector) 
Dual 4-Input NAND Buffer 

Quad 2-Input Schmitt Trigger NAND Gate 
13-Input NAND Gate 


Quad 2-Input NOR Gate 

Triple 3-Input NOR Gate 

Quad 2-Input NOR Buffer 

Quad 2-Input NOR Buffer (Open Collector) 
Dual 5-Input NOR Gate 


Quad 2-Input Exclusive OR Gate 


Quad 2-Input Exclusive OR Gate (Open Collector) 
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Hex Inverter 


Hex Inverter (Open Collector) 
Hex Schmitt Trigger Inverter 


Dual 2-Wide 2-Input/3-Inpbut AND-OR-INVERT Gate 
2-3-3-2-Input AND-OR-INVERT 
2-Wide 4-Input AND-OR-INVERT Gate 


BUFFERS 
LS125A Quad 3-State Buffer (LOW Enable) 
LS126A Quad 3-State Buffer (HIGH Enable) 
LS240 Octal Inverting Bus/Line Driver (3-State) 
LS241 Octal Bus Line Driver (3-State) 
LS244 Octal Non Inverting Driver (3-State) 
LS245 Octal Non Inverting Bus Transceiver (3-State) 
LS365A Hex Buffers with Common Enable (3-State) 
LS366A Hex Inverter with Common Enable (3-State) 
LS367A Hex Buffers, 4-Bit and 2-Bit (3-State) 
LS368A Hex Inverter Buffer, 4-Bit and 2-Bit (3-State) 
LS540 Octal Inverting Buffer/Line Driver (3-State) 
LS541 Octal Buffer/Line Driver (3-State) 
LS645 Octal Non Inverting Bus Transceiver (3-State) 
FLIP-FLOPS 
LS74A Dual D-Type Positive Edge-Triggered Flip-Flop 
LS109A Dual JK Positive Edge-Triggered Flip-Flop 
LS112A Dual JK Negative Edge-Triggered Flip-Flop 
LS113A Dual JK Negative Edge-Triggered Flip-Flop 
LS114A Dual JK Negative Edge-Triggered Flip-Flop 
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Type 
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ARITHMETIC OPERATORS 
4-Bit Full Adder with Fast Carry 


4-Bit ALU 
4-Bit Binary Adder (Rotated LS83A) 


COUNTERS 
LS90 
LS92 
LS93 
LS160A 
LS161A 
LS162A 
LS163A 
LS168 
LS169 
LS190 
LS191 
LS192 
LS193 
LS196 
LS197 
LS290 
LS293 
LS390 
LS393 
LS490 


Decade Counter 

Divide-by-12 Counter 

4-Bit Binary Counter 

BCD Decade Counter, Asynchronous Reset 
4-Bit Binary Counter, Asynchronous Reset 
BCD Decade Counter, Synchronous Reset 
4-Bit Binary Counter, Synchronous Reset 
Up/Down Decade Counter 

Up/Down Binary Counter 

Presettable BCD/Decade Up/Down Counter 
Presettable 4-Bit Binary Up/Down Conter 
Presettable BCD/Decade Up/Down Counter 
Presettable 4-Bit Binary Up/Down Counter 
Decade Counter 

4-Bit Binary Counter 

Decade Counter 

4-Bit Binary Counter 

Dual Decade Counter 

Dual 4-Bit Binary Counter 


Dual Decade Counter 


DECODER/DEMULTIPLEXERS 


1-of-10 Decoder 
1-of-8 Decoder/Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 


Dual 1-of-4 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer (Open Collector) 
Dual 4-Bit Addressable Latch 

8-Bit Addressable Latch 
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Type 
nM Rim ae 


MULTIPLEXERS 


LS151 
LS152 
LS153 
LS157 
LS158 
LS251 
LS253 
LS257A 
LS258A 
LS298 
LS352 
LS353 
LS399 
LATCHES AND FLIP-FLOP 

4-Bit D Latch 

4x4 Register File (Open Collector) 


8-Input Multiplexer ...............2.-2.-- 0200004 


8-Input Multiplexer ...........2.2..02. 00020 ee eee 


Dual 4-Input Multiplexer ....................2048. 


Quad 2-Input Multiplexer (Non Inverting) ............... 


Quad 2-Input Multiplexer (Inverting) ................... 
8-Input Multiplexer (3-State) ..................206. 
Dual 4-Input Multiplexer (3-State) .................0.. 
Quad 2-Input Multiplexer (3-State) .................. 
Quad 2-Input Multiplexer (3-State) .................. 
Quad 2-Input Multiplexer with Output Latches ............ 
Dual 4-Input Multiplexer (Inverting LS153) .............. 
Dual 4-Input Multiplexer (3-State LS352) ............... 
Quad 2-Input Multiplexer with Output Register ............ 


Hex D-Type Flip-Flop with Clear 

Quad D-Type Flip-Flop with Clear 

4-Bit Binary Counter 

Dual 4-Bit Addressable Latch 

8-Bit Addressable Latch 

Octal D-Type Flip-Flop with Master Reset 
Quad Set-Reset Latch 


Quad 2-Input Multiplexer with Output Latches 


Octal Transparent Latch (3-State) 

Octal D-Type Flip-Flop (3-State) 

Octal D-Type Flip-Flop with Common Enable 
Hex D-Type Flip-Flop with Enable 

4-Bit D-Type Flip-Flop with Enable 

Octal Transparent Latch (3-State) 

Octal D-Type Flip-Flop (3-State) 

4x4 Register File (3-State) 
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REGISTERS 
LS91 8-Bit Shift Register Serial-In Serial-Out 
LS95B 4-Bit Shift Register 
LS164 8-Bit Shift Register (Serial-In Parallel-Out) 
LS166 8-Bit Shift Register (Parallel-in Serial-Out) 
LS170 4x4 Register File (Open Collector) 
LS174 Hex D-Type Flip-Flop with Clear 
LS175 Quad D-Type Flip-Flop with Clear 
LS194A 4-Bit Right/Left Shift Register 
LS195A 4-Bit Shift Register 
LS273 Octal D-Type Flip-Flop with Master Reset 
LS295A 4-Bit Shift Register (3-State) 
LS298 Quad 2-Input Multiplexer with Output Latches 
LS374 Octal D-Type Flip-Flop (3-State) 
LS377 Octal D-Type Flip-Flop with Common Enable 
LS378 Hex D-Type Flip-Flop with Enable 
LS379 4-Bit D-Type Flip-Flop with Enable 
LS395A 4-Bit Shift Register (3-State) 
LS399 Quad 2-Input Multiplexer with Output Register 
LS534 Octal D-Type Flip-Flop (3-State) 
LS670 4x4 Register File (3-State) 
PRIORITY ENCODERS 
8-Input to 3-Line Priority Encoder 
DISPLAY DECODER/DRIVERS (BCD To Seven Segment) 
BCD to 7-Segment Decoder/Driver with Pull-Ups 
PARITY GENERATOR CHECKERS 


9-Bit Odd/Even Parity Generator/Checker 
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PRODUCT OVERVIEW 


THE PRODUCT FEATURES 


In the world of semiconductors, the TTL family has 
been for several years, one of the most diffused 
technologies in the field of integrated circuits. The 
Low Power Schottky technology represents the 
most successful evolution of the basic TTL. Its main 
advantages are: 


— reduced chip size 


— lower power dissipation 

higher switching speed 
Nowadays the LPS Family has substantially re- 
placed the TTL Family, and it is the most diffused 
among bipolar digital ones. SGS-THOMSON is 
present in this field with a wide range of highly 
reliable TTL-LS products. 
The TTL-LS devices are typically used in computer 
mainframes and peripherals, telecom equipment, 
industrial control systems, etc. 


THE PRODUCT TECHNOLOGY 


SGS-THOMSON has improved the already well 
known Schottky technology using the latest avail- 
able facilities in design and in manufacturing. Our 
design "philosophy" is "quality oriented”. This 
means that the lay-out rules give absolute priority to 
device quality, reliability and life-time. 

The performance, the repeatability and the low leak- 
age level of the principal parameters are fundamen- 
tal principles in the philosophy of SGS-THOMSON. 
They are guaranteed by the use of advanced, fully 
automated equipment such as: 


— ion implanters for all doping processes 
— computer control and furnaces 
— high precision projection mask aligners 


— wafer by wafer sputtering equipment 
For the TTL-LS Family SGS-THOMSON is the first 
semiconductor manufacturer to use only 5" wafers 


SCHOTTKY TRANSISTOR 
a ee 
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with fully implanted doping processes. In this way, 
wafer handling is greatly reduced leading to a much 
higher level of quality and productivity. 


The Low Power Schottky TTL family combines a 
Current and power reduction by a factor 5, com- 
pared to 7400 TTL. 


This is compled with anti-saturation Schottky diode 
clamping and advanced processing, using shal- 
lower diffusions and higher sheet resistivity to obtain 
circuit performances better than conventional TTL. 


To the system designer the advantages of the TTL- 
LS family are many: 


= Lower supply current allows smaller, cheaper 
power supplies, reducing equipment cost, size 
and weight. 


ws Lower power consumption means less heat is 
generated, which simplifies thermal design. Pack- 
ing density can be increased or cooling require- 
ments reduced, or perhaps both. The number of 
cooling fans can be reduced, or slower, quieter 
ones substituted. 


Reliability is enhanced, since lower dissipation 
causes less chip temperature rise above ambient; 
lower junction temperature increases MTBF. Also, 
lower chip current densities minimizes metal re- 
lated failure mechanisms. 


Less noise is generated, since the improved tran- 
sistors and lower operating currents lead to much 
smaller current spikes than standard TTL, which 
in turn means that fewer or smaller power supply 
decoupling capacitors are needed. 

In addition, load currents are only 25% of standard 
TTL and 20% of HTTL, which means that when a 
logic transition occurs, current changes along sig- 
nal lines are proportionately smaller, as are the 
changes in ground current. 

Rise and fall times and thus wiring rules, are the 
same as for standard TTL and more relaxed than 
for HTTL or STTL. 


Simplified MOS to TTL interfacing is provided, 
since the input load current of LSTTL is only 25% 
of a standard TTL load. 


Ideally suited for CMOS to TTL interfacing. CMOS 
and most other 4000 or 74C CMOS are designed 
to drive one LS input load at 5.0V. The LS can also 
interface directly with CMOS operating up to 15V 
due to high voltage Schottky input diodes. 


Best TTL to MOS or CMOS driver. With the mod- 
est input current of MOS or CMOS as a load, any 
LS output will rise up to within 1V of Vcc, and can 
be pulled up to 10V with an external resistor. 


w Interfaces directly with other TTL types, as indi- 
cated in the input and output loading tables. 
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MICROELECTRONICS 


Circuit Characteristics 


The LS circuit features are most easily explained by 
using the 74LS00 2-input NAND gate as an 
example of the input/output circuits of all LS TTL. 
While the logic function and the basic structure of 
LS circuis are the same as conventional TTL, there 
are also significant differences, as we can see in 
Figure 1. 


Figure 1. 


input Configuration 


The various input configurations which SGS- 
THOMSON uses are described below. 

The most common input configuration used by 
SGS-THOMSON in the LS family includes a Schott- 
ky Diode (see Fig. 2). 


Figure 2. Diode Input 


PRODUCT OVERVIEW 


With respect to the standard multi-emitter this layout 
is much faster and has a high input breakdown 
voltage. 

The circuits including an input diode have been 
tested for leakage with 


Vin=7V 
The voltage breakdown is typically 15V. 
Fig. 7 shows the transfer characteristic of a gate 
with the structure of fig. 2. 
The thereshold voltage is: 


VTH = 2VeE—-Ver= 1.05V 
at: T= 25° 


Figure 3. Diode Cluster Input 


This configuration (see fig. 3) is incorporated in 
some circuits to slightly improve the VTH with re- 
spect to the input diode configuration. 

In this case the threshold voltage becomes. 


VTH = 2VBe_. 
Figure 4. PNP Input 


This configuration (see fig. 4) is an improvement of 
the diode cluster. Besides VTH = 2VBE there is also 
a reduction of the current supplied by the input. Here 
the equivalent input resistance is amplified by the 
gain of the transistor with respect to the input diode 
configuration. Therefore: RINn(PNP)=Bmb(PNP)xRIN 
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PRODUCT OVERVIEW 


Figure 5. Emitter Inputs 


This is the standard layout (see fig. 5) used by the 
old TTL family this has both a breakdown voltage 
greater than 5.5V and a threshold voltage: 


VTH=2VBE—-VCESAT 


which is slightly higher than that of the input diode 
configuration. All the inputs described have a 
Schottky clamping diode which conducts when the 
input signal becomes negative. (Fig. 6) 

This limits the undershoot and minimizes the ringing in 
long interconnections which work as transmission lines. 
This ringing could become significant when the 
delay along an interconnection is greater than a 
quarter of the fall time of the driving signal. 

The clamping diode must be used only to sink the 
transient current and not for "steady state clamp- 
ing". The effective input capacitance of an LS-TTL 
is 3.3 pF. 

For each internal function driven by the input, 1.5pF 
is added. 


Figure 6. Typical Input Current Voltage 
Characteristics 


lin — INPUT CURRENT - mA 


0 +4 +6 +8 
Vin — INPUT VOLTAGE - V 


Output Configuration 


The base of the pull-down output transistor is re- 
turned to ground through a resistor-transistor net- 
work instead of through a simple resistor. This 
squares up the transfer characteristics (see fig. 7) 
since it prevents conduction in the phase splitter 
until base current is supplied to the pull-down output 
transistor. 


The "squaring network" improves the propagation 
delay be creating a path of low resistence to dis- 
charge the base capacitance of Q5 during turn-off. 
The output pull-up circuit is a 2-transistor Darlington 
circuit with the base of the output transistor returned 
through a 5kQ resistor to the output terminal. This 
configuration allows the output to pull-up to one VBE 
below Vcc for low values of output current. 


Figure 7. Typical Output Versus Input Voltage 
Characteristics 


> 
I 
uw 
.U) 
< 
- 
a 
©) 
> 
~- 
> 
a 
= 
=] 
o 
! 
~- 
2 
2) 
> 


1.0 1.6 2.0 
Vin — INPUT VOLTAGE - V 


The LS outputs use a Schottky diode in series with 
the Darlington collector resistor. This diode allows 
the output to be pulled substantially higher than Vcc 
(e.g., to + 10V, convenient for interfacing with 
CMOS). For the same reason the parasitic diode of 
the base return resistor is connected to the Darling- 
ton common collector, not to Vcc. 


Figure 8 shows the extra circuitry used to obtain the 
"high Z" condition in 3-state outputs. When the 
Output Enable signal is LOW, both the phase splitter 
and the Darlington pull-up are turned off. In this 
condition the output of 2 or more such circuits to be 
connected together in a bus application where only 
one output is enabled at any particular time. 
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Figure 8. Typical 3-State Output Control v(t) = VoL + 1.9y(t)[1 + Cosat|- 

— 1.9 p (t-a)[1 + Cosw(t—a)] 
where For t in nanoseconds 
u(t)= 0 fort <0 and CL = 15 pF 

= 1 fort>0O a = 7.5ns, w = 0.42 
and For CL = 50 pF 
u(t—a)=Ofort<a a= 14ns, wo = 0.23 

=1fort>a 


Figure 9. Typical Output Current - Voltage 
Characteristics 
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Output Charateristics 3 
Figure 9 shows the Low state output characteristics. - a 
For Low lot values, the pull-down transistor is 2 —T +125°C 
clamped Out of deep saturation which contributes ae sewer 
to speed. The curves also show the clamping effect ~1.0 a 
when IoL tends to go negative, as it often does due - : #8 no 


to reflections on a long interconnection after a ne- lo. - OUTPUT CURRENT - mA 
gative-going transition. 

This clamping effect helps to minimize ringing. 
The waveform of a rising output signal resembles : 
an exponential, except that the signal is slightly | Figure 10. lout = F(VoH) 
rounded at the beginning of the rise. Once past this 
initial rounded portion, the starting leading edge rate 
of rise is approximately 0.5 V/ns with a 15 pF load 
and 0.25V/ns with a 50pF load. For analytical pur- 
poses, the rising waveform can be approximated by 
the following expression. 


v(t) = VoL + 3.7 [1 — esp (-t/T)] 


where 

T= 8ns for CL = 15pF 

= 16 ns for CL = 50pF 

The waveform of a falling output signal resembles 
that part of a cosine wave between the angles o 0° 
and 180°. 
Fall times from 90% to 10% are approximately 4.5 
ns with a 15pF load and 8.5ns with a SOpF load. 
Equivalent edge rates are approximately 0.8 V/ns 
and 0.4 V/ns, respectively. For analytical purposes, 
the falling waveform can be approximated by the Vx.,-OUTPUT HIGH VOLTAGE -V 
following expression. a 


lon -OUTPUT HIGH CURRENT-mA 
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PRODUCT OVERVIEW 


AC Switching Characteristics Figure 13. Propagation Delay Change Supply 


The average propagation delay of a Low Power Voltage 


Schottky gate is 5 ns at a load of 15 pF as shown in 
Figure 11. The delay times increase at an average 
of 0.08 ns/pF for larger values of capacitive load. 
These delay times are relatively insensitive to vari- 
ations in power supply and temperature. The aver- 
age propagation delay time changes less than 
1.0ns over temperature range and less than 0.5 ns 
with Vcc for the military temperature and voltage 
ranges. (See Figures 12 and 13). 


Ta = +26°C 


Figure 11. Typical Propagation Delay Versus 
Load Capacitance 
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Cy - LOAD CAPACITANCE - pF 


Figure 12. Propagation Delay Change with 
Temperature 


Atpp - PROPAGATION DELAY CHANGE - ns 


Ta —- AMBIENT TEMPERATURE - °C 
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DC SYMBOLS AND DEFINITIONS 


VOLTAGES - All voltages are referenced to ground. 
Negative voltage limits are specified as absolute 
values (i,e, — 10 V is greater thant — 1.0 V). 


CURRENTS - Positive current is defined as conven- 
tional current flow into a device. Negative current is 
defined as conventional current flow out of a device. 
All current limits are specified absolute values. 


Supply voltage - The range of 
power supply voltage over which the 
device is guaranteed to operate 
within the specified limits. 


Input clamp diode voitage - The 
most negative voltage at an input 
when 18 mA is forced out of that 
input terminal. This parameter guar- 
antees the integrity of the input 
diode which is intended to clamp 
negative ringing at the input termi- 
nal. 


VcD(MAX) 


VIH Input HIGH voltage - The range of 
input voltages that represents a 


logic HIGH in the system. 


Minimum input HIGH voltage - 
The minimum allowed input HIGH in 
a logic system. This value repre- 
sents the guaranteed input HIGH 
threshold for the device. 


VIH(MIN) 


Vit Input LOW voltage - The range of 
input voltages that represents a 


logic LOW in the system. 


Maximum input LOW voltage - 
The maximum allowed input LOW in 
a system. This value represents the 
guaranteed input LOW threshold for 
the device. 


Output HIGH voltage - The mini- 
mum voltage at an output terminal 
for the specified output current lon 
and the minimum value of Vcc. 


VIL(MAX) 


VOH(MIN) 


Output LOW voltage - The maxi- 
mum voltage at an output terminal 
sinking the maximum specified load 
current lot. 


VOL(MAX) 
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LIST OF SYMBOLS 


Positive-going threshold voltage 
The input voltage of a variable thre- 
shold device (i.e., Schmitt Trigger) 
that is interpreted as a Vin as the input 
transition rises from below Vt min). 


Negative-going threshold voltage 
The input voltage of a variable thre- 
shold device (i.e. Schmitt Trigger) 
that is interpreted as a Vit as the 
input transition falls from above 
VT+(MAX)- 


Supply current - The current flow- 
ing into the Vcc supply terminal of a 
circuit with the specified input condi- 
tions and the outputs open. When 
not specified, input conditions are 
chosen to guarantee worst case 
operation. 


Input HIGH current - The current 
flowing into an input when a speci- 
fied HIGH voltage is applied. 


Input LOW current - The current 
flowing out of an input when a spe- 
cified LOW voltage is applied. 


Output HIGH current - The leakage 
current flowing into a turned off open 
collector output with a specified 
HIGH output voltage applied. For 
devices with a pull-up circuit, the lon 
is the current flowing out of an output 
which is in the HIGH state. 


Output LOW current - The current 
flowing into an output which is in the 
LOW state. 


Output short circuit current 

The current flowing out of an output 
which is in the HIGH state when that 
output is short circuit to ground (or 
other specified potential). 


Output off current HIGH - The cur- 
rent flowing into a disabled 3-state 
output with a specified HIGH output 
voltage applied. 


Output off current LOW - The cur- 
rent flowing out of a disabled 3-state 
output with a specified LOW output 
voltage applied. 


23 


LIST OF SYMBOLS 


AC SWITCHING PARAMETERS 


Troggle frequency/operating fre- 
quency - The maximum rate at 
which clock pulses may be applied 
to a sequential circuit. Above this 
frequency the device may cease to 
function. 


Propagation delay time - The time 
between the specified reference 
points, normally 1.3V on the input 
and output voltage waveforms, with 
the output changing from the 
defined LOW level to the defined 
HIGH level. 


Propagation delay time - The time 
between the specified reference 
points, normally 1.3V on the input 
and output voltage waveforms, with 
the output changing from the 
defined HIGH level to the defined 
LOW level. 


Pulse width - The time between 1.3 
V amplitude points on the leading 
and trailing edges of a pulse. 


Hold time - The interval immedi- 
ately following the active transition 
of the timing pulse (usually the clock 
pulse) or following the transition of 
the control input to its latching level, 
during which interval the data to be 
recognized must be maintained at 
the input to ensure its continued rec- 
ognition. A negative hold time indi- 
cates that the correct logic level may 
be released prior to the active tran- 
sition of the timing pulse and still be 
recognized. 


Set-up time - The interval immedi- 
ately preceding the active transition 
of the timing pulse (usually the clock 
pulse) or preceding the transition of 
the control input to its latching level, 
during which interval the data to be 
recognized must be maintained at 
the input to ensure its recognition. A 
negative set-up time indicates that 
the correct logic level may be in- 
itiated sometime after the active 
transition of the timing pulse and still 
be recognized. 


Output disable time (of a 3-state 
output) from LOW level - The time 
between the 1.3 V on the input and 
a voltage 0.5 V below the steady 
state output HIGH level with the 
3-state output changing from the 
defined HIGH level to a high-imped- 
ance (off) state. 


Output disable time (of a 3-state 
output) from LOW level - The time 
between the 1.3 V level on the input 
and a voltage 0.5 V above the 
steady state output LOW level with 
the 3-state output changing from the 
defined LOW level to a high-imped- 
ance (off) state. 


Output enable time (of a 3-state 
output) to a HIGH level - The time 
between the 1.3 V levels of the input 
and output voltage waveforms with 
the 3-state output changing from a 
high-impedance (off) state to a 
HIGH level. 


Output enable time (of a 3-state 
output) to a LOW level - The time 
between the 1.3 V levels of the input 
and output voltage waveforms with 
the 3-state output changing from a 
high-impedance (off) state toa LOW 
level. 


Recovery time - The time between 
the 1.3 V level on the trailing edge of 
an asynchronous input control pulse 
and the 1.3 V level on asynchronous 
input (clock) pulse such that the de- 
vice will respond to the synchronous 
input. 


i SGS-THOMSON 
7 MCROELECTRONICS 


24 


SUPPLY VOLTAGE AND TEMPERATURE 
RANGE 


The nominal supply voltage (VCC) forall TTL circuits 
is +5.0V. Commercial grade parts are guaranteed 
to perform with a +5% supply tolerance (+250 mV) 
over an ambient temperature range of 0°C to 75°C. 


DESIGN CONSIDERATIONS 


MiL-grade parts are guaranteed to perform with a 
+10% supply tolerance (+500 mV) over an ambient 
temperature range —55°C to +125°C. 


TTL families may be mixed for optimum system 
design. The following table specify the worst case 
noise immunity in mixed systems. 


WORST CASE TTL DC NOISE IMMUNITY/NOISE MARGINS 


Electrical Characteristics 


SGS-THOMSON TTL 
Families 


HTTL High Speed TTL (54H/74H) 


Low Power Schottky TTL 
LSTTL | (54LS/74LS) 0.7 | 2.0 


Vou and Vou are the voltages generated at the output. Vi and Vin are the voltage required at the input to generate the appropriate output levels. 


The numbers given above are guaranteed worst-case values. 


LOW Level Noise Margins (Military) 


To 
TTL HTTL LSTTL its 
From 


TTL mV 


From "Vo." to "Vi." 


HIGH Level Noise Margins (Military) 


mV 
mV 
mV 


From "Vou" to "Vin" 


LOW Level Noise Margins (Commercial) 


pa TTL HTTL LSTTL | Uni 
TTL 400 400 400 mV 
HTTL 400 400 400 m 
LSTTL 300 mV 
From "Vow" to "Vir" 
LOW Level Noise Margins (Commercial) 
TTL mV 
HTTL mV 
LSTTL mV 


From "Vou" to "Vin" 


ts 
V 


300 300 
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DESIGN CONSIDERATION 


FAN-IN AND FAN-OUT 


In order to simplify designing with SGS-THOMSON 
LSTTL devices, the input and output loading par- 
ameters of all families are normalized to the follow- 
ing values: 
1 TTL Unit Load (U.L.) = 40uA 
in the HIGH state (Logic "1") 
1 TTL Unit Load (U.L.) = 1.6 mA 
in the LOW state (logic "0") 


Input loading and output drive factors of all products 
described in this handbook are related to these 
definitions. 


Examples-Input Load 


1. A 7400 gate, wich has a maximum liL of 1.6 mA 
and IIH of 40 pAis specified as having an input load 
factor of 1 U.L. (Also called a fan-in of 1 load). 

2. The 74LS95 which has a value of liL = 0.8 mA 
and IIH of 40 uA on the CP terminal, is specified as 
having an input LOW load factor of 


0.8mMA 
16mA or 0.5 ULL. 


and an input HIGH load factor of 


40uA 
A0uA or 1U.L. 


3. The 74LS00 gate which has an li_ of 0.36 mA 
and an IIH of 20 LA, has input LOW load factor of 


0.36mMA 
16mA or 0.225U.L. 


(normally rounded to 0.25 U.L.) and an input HIGH 
load factor of 


20uA 
A0uA or 0.5 ULL. 


Examples-Output Drive 


1. The output of the 7400 will sink 16 mAin the LOW 
(logic "0") state and source 800u/A in the HIGH 
(logic "1") state. The normalized output LOW drive 
factor is therefore 

16mA 

1.6mA 


= 10U.L. 


and the output HIGH drive factor is 


800A 
A0uA or 20 ULL. 


2. The output of the 74LS00 (Commercial Grade) 
will sink 8.0 mA in the LOW state and source 400 
yA in the HIGH state. The normalized output LOW 
drive factor is 

80mA 

1.6mA 


or 5 ULL. 


and the output HIGH drive factor is 


aon oe ULL. 


Relative load and drive factors for the basic TTL 
families are given in Table 1. 


Table 1 


Input Load Output Drive 


74LS00 
7400 


Values for MSI devices vary significant from one element to another 
Consult the appropriate data sheet for actual characteristics. 


WIRED-OR APPLICATIONS 


Certain TTL devices are provided with an "open" 
collector output to permit the Wired-OR (actually 
Wired-AND) function. This is achieved by connect- 
ing open collector outputs together and adding an 
external pull-up resistor. 


The value of the pull-up resistor is determined by 
considering the fan-out of the OR tie and the num- 
ber of devices in the OR tie. 

The pull-up resistor value is chosen from a range 
between a maximum value (established to maintain 
the required VOH with all the OR tied outputs HIGH) 
and a minimum value (established so that the OR 
tie fanout is not exceeded when only one output is 
LOW). 


Minimum and Maximum Pull-Up Resistor Values 


Ryn = ——Co(Man = Vou 
oo lo. — Natow « 1.6mA 
Vcccminy — Vou 


R gids eS Os 
SY Nae lou + NaHiGHy « 40HA 
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where 

Rx = External Pull-up Resistor 

Ni = Number of Wired-OR Outputs 

No = Number of Input Unit Loads being 
Driven 

lIOH=ICEX = Output HIGH Leakage Current 

lOL = LOW Level Fan-out Current of Driving 
Element 

VOL = Output LOW Voltage Level (0.5V) 

VOH = Output HIGH Voltage Level (2.4V) 

Vcc = Power Supply Current 


Example: Four 74LS03 gate outputs driving four 
other 74LS gates or MSI inputs. 


9.20V-0.5V  4.75V 


RX(MIN) = mA —1.6mA ~ 6.4mA > 472 
4.75V —2.4V 2.35V 
RXMIN = 7 T0042 -40uA ~ 0.48mA ~ 19K 
where 
Ni= 4 


N2(HIGH) =4°0.5U.L. =2 ULL. 
Na(Low) =4°0.25U.L.=1 ULL. 
IOH = 100 pA 

lol =8mA 

VOL = 0.5V 

VOH = 2.4V 


Any value of pull-up resistor between 742 Q and 
4.9 kQ can be used. The lower values yield the 
fastest speeds while the higher values yield the 
lowest power dissipation. 


UNUSED INPUTS 


For best noise immunity and switching speed, un- 
used TTL inputs should not be left floating, but 
should be held between 2.4V and the absolute 
maximum input voltage. 


Two possible ways of handing unused inputs are: 


1. Connect unused input to Vcc. Most 74LS inputs 
have a breakdown voltage >15V and require, there- 
fore, no series resistor. For all multi-emitter conven- 
tional TTL inputs, a 1 to 10kQ current limiting series 
resistor is recommended, to protect against VCC 
transients that exceed 5.5V. 


2. Connect the unused input to the output of an 
unused gate that is forced HIGH. 


CAUTION: Do not connect an unused LSTTL input 
to another input of the same NAND or AND func- 
tion. This method, recommended for normal TTL, 
increases the input coupling capacitance and thus 
reduces the ac noise immunity. 


DESIGN CONSIDERATION 


INTERCONNECTION DELAYS 


For those parts of a system in which timing is 
critical, designers should take into account the finite 
delay along the interconnections. These range from 
about 0.12 to 0.15 ns/inch for the type of intercon- 
nections normally used in TTL systems. Exceptions 
occur in system using ground planes with STTL to 
reduce ground noise during a logic transition; 
ground planes give higher distributed capacitance 
and delays of about 0.15 to 0.22 ns/inch. 


Most interconnections on a logic board are short 
enough that the wiring and load capacitance can 
be treated as a lumped capacitance for purposes 
of estimating their effect on the propagation delay 
of the driving circuit. 

When an interconnection is long enough that its 
delay is one-fourth to one-half of the signal transi- 
tion time, the driver output waveform exhibits no- 
ticeable slope changes during a transition. This is 
evidence that during the initial portion of the output 
voltage transition the driver sees the characteristic 
impedance of the interconnection (normally 150Q 
to 20022), which for transient conditions appears as 
a resistor returned to the quiescent voltage existing 
just before the beginning of the transition. This 
characteristic impedance forms a voltage divider 
with the driver output impedance, tending to pro- 
duce a signal transition having the same rise or fall 
time as in the no-load condition but with a reduced 
amplitude. This attenuated signal travels to the far 
end of the interconnection, which is essentially an 
unterminated transmission line, whereupon the sig- 
nal starts doubling. Simultaneously, a reflection 
voltage is generated which has the same amplitude 
and polarity as the original signal, e.g., if the driver 
output signal is positive-going the reflection will be 
positive-going, and as it travels back toward the 
driver it adds to the line voltage. At the instant the 
reflection arrives at the driver it adds algebraically 
to the still-rising driver output, accelerating the transition 
rate and producing the noticeable change in slope. 


If an interconnection is of such length that its delay 
is longer than half the signal transition time, the 
attenuated output of the driver has time to reach 
substantial completion before the reflection arrives. 
In the limit, the waveform observed at the driver 
output is a 2-step signal with a pedestal. In this 
circumstance the first load circuit to receive a full 
signal is the one at the far end, because of the 
doubling effect, while the last one to receive a full 
signal is the one nearest the driver since it must wait 
for the reflection to complete the transition. Thus, 
in a worst-cast situation, the net contribution to the 
overall delay is twice the delay of the interconnec- 
tion because the initial part of the signal must travel 
to the far end of the line and the reflection must 
return. 
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DESIGN CONSIDERATION 


When load circuits are distributed along an inter- 
connection, the input capacitance of each will 
Cause a small reflection having a polarity opposite 
that of the signal transition, and each capacitance 
also slows the transition rate of the signal as it 
passes by. The series of small reflections, arriving 
back at the driver, is subtractive and has the effect 
of reducing the apparent amplitude of the signal. 
The successive slowing of the transition rate of the 
transmitted signal means that it takes longer for the 
signal to rise or fall to the threshold level of any 
particular load circuit. A rough but workable ap- 
proach is to treal the load capacitances as an 
increase in the intrinsic distributed capacitance of 
the interconnection. Increasing the distributed ca- 
pacitance of a transmission line reduces its imped- 
ance and increases its delay. Agood approximation 
for ordinary TTL interconnections is that distributed 
load capacitance decreases the characteristic im- 
pedance by about one-third and increases the 
delay by one-half. 


Another advantage of LSTTL has to do with its 
output impedance during a positive-going transi- 
tion. Whereas the low output impedance of STTL 
and HTTL allows these circuits to force a larger 
initial swing into a low impedance interconnection, 
the low output impedance also has a disadvantage. 
It makes the reflection coefficient negative at the 
driven end of the interconnection, a situation that 
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exists any time a transmission line is terminated by 
an impedance lower than its characteristics imped- 
ance. This means that when the reflection from the 
(essentially) open end of the interconnection ar- 
rives back at the driver it will be re-reflected with the 
opposite polarity. The result is a sequence of re- 
flected signal which alternate in sign and decrease 
in magnitude, commonly known as ringing. The 
lower the driver output impedance, the greater the 
amplitude of the ringing and the longer it takes to 
damp out. 


The output impedance of LSTTL, on the other 
hand, is closer to the characteristic impedance of 
the interconnections commonly used with TTL, and 
ringing is practically non existent. Thus no special 
packaging is required. This advantage, combined 
with excellent speed, modest edge rates and very 
low transient currents, are some of the reasons that 
designers have found LSTTL extremely easy to 
work with and very cost effective. 


METASTABLE CHARACTERISTIC 


When a setup, hold or recovery time is violated, the 
response of a flip-flop is uncertain. Reliable oper- 
ation under this condition cannot be guaranteed, 
since there is the probability that the output locks in 
the metastable region for a certain period. 

The metastable state is defined as that time period 
in which the output level is not at logic "0" nor at logic 
"1", but stays in the region between 0.8 and 2V. 
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The following test circuits and conditions represent 
SGS’s-THOMSON typical AC test procedures. The 
output loading for standard Low Power Schottky 
devices is a 15 pF capacitor. Experimental evidence 
shows that test results using the additional diode- 
resistor load are within 0.2 ns of the capacitor only 
load. 


The capacitor only load also has the advantage of 
repeatable, easily correlated test results. The input 
pulse rise and fall times are specified at 6 ns to 
closely approximate the Low Power Schottky output 
transitions through the active threshold region. 


The specified propagation delay limits can be guar- 
anteed with a 15 ns input rise time on all parameters 
except those requiring narrow pulse widths. Any 
frequency measurement over 15MHz or pulse 
width less than 30 ns must be performed with a 
6 ns input rise time. 


Pulse Generator Settings (unless otherwise 
specified) 


Frequency = 1MHz 
Duty Cycle = 50% 
tTLH(trise) 


= 6ns 
tTHL(tfall) =6ns 
Amplitude =0 to 3V 


Waveforms for inverting Inputs 


AC TEST CIRCUITS AND WAVEFORMS 


Test Circuit for Standard Output Devices 


S-7991 


* Includes all probe and jig capacitance 


Non-Inverting Outputs 


i SGS-THOMSON 
S/ 


AC TEST CIRCUITS AND WAVEFORMS 


3-STATE 


DEVICE UNDER 
TEST 


SWITCHING POSITIONS 
| Open | Closed __ 
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RELIABILITY AND FAILURE MECHANISMS 
FUNDAMENTALS 


-Through accelerated stresses we ascertain the 
value of the components failure rates, in terms of 
how many devices (in percent) are expected to fail 
every 1000 hours of operation (A or F.R.) 


-Failure rate versus time of activity shows the well- 
known trend. 


-Failure rate 


TIME 
$-6909 


During the first time period the products are affected 
by the so-called "infant mortality" intrinsic to all 
semiconductor technologies. End users are very 
sensitive to this parameter which causes early oper- 
ational failures in their equipment. 


TARGETS 


SGS-THOMSON periodically reviews and publish- 
es lifetime results; at this time a new set of failure 
rate targets are being defined. These targets are 
translated into actual required test hours. 


The goal is a steady shift of the limits. 


Failure rate A 


ee 


S$- 6310 TIME 


TESTS 


With accelerated tests we define the failure rate of 
the products, then, derating the data for different 
conditions, we know the life expectancy under the 
actual operating conditions. 


RELIABILITY REPORT 


In its simplest form the failure rate (at a given 
temperature) is: 


FR. =—N_ (1) 


N = Number of failures 
Where D = Number of components 
H = Number of testing hours 


If we intend to determine the failure rate at other 
temperatures an acceleration factor must be con- 
sidered. 

Some tests are accelerated by means of increased 
temperature, based on the assumption of the Ar- 
rhenius law: 


FR. =Aee?KT = (2) 
A = Constant 
Ea = Activation energy 
K = Boltzman’s constant 
Tj = Junction Absolute temperature 
For two different temp. F.R.(T1)=F(T1, T2)F.R.(T2) 


ie —Ea/( 1 1 

from (2) it is: F(T1,T2) = EXP| K c ll (3) 
Clearly the choice of an appropriate activation en- 
ergy, Ea is of paramount importance. 
The different mechanisms which could lead to cir- 
cuit failure are characterized by specific activation 
energies whose values are published in the relevant 
literature. 


THUS THE CORRECT PROCEDURE IS 


CALCULATED AT TEST CONDITIONS 


AND WITH A CERTAIN CONFIDENCE 
LEVEL 


ACCELERATED TEST 


FAILURE ANALYSIS 


CALCULATED AT OTHER 
CHOICE OF Ea —————_» TEMPERATURES 
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RELIABILITY REPORT 


Arrhenius equation (2) describes the rate of many Life-Hours 
processes responsible for degradation and failure 
of electronic components; it follows that if the tran- Time 
sition of an item from an initial stable condition to a 
defined degraded state occurs by a thermally acti- 
vated mechanism, then the time for the transition is 
given by an equation of the form: 


MTBF = B EXP (Ea/Kt) 
MTBF = Mean time between failure 
B = Temperature-independent constant 


MTBF can be defined as the time to suffer a device 
degradation. The dramatic effect of the choice of the 
Ea value can be seen by plotting equation (2). 


The acceleration effect of a 125°C device junction 
test with respect to 70°C actual device junction 
operation is equal to a factor of 100 for Ea = 1eV 
and respectively 4 for Ea = 0.3eV. nF TY 

Some words of caution are needed about published 

values of Ea: tS 


y 


A)They are often related to high temperature test 
where a single Ea (with high value) mechanism 
has become significant. 


B)They are specifically related to the devices pro- 
duced by that supplier (and to its technology) and 
in that period of time. 


C)They could be modified by the mutual action of 
other stresses (voltage, mechanical) 


D)Field device-application conditions should be 
considered. 


Main Failure modes and relevant activation energies 


Failure Mode ane gay Accelerating 


SURFACE CHARGE 0-1. HIGH TEMPERATURE BIAS 
IONIC CONTAMINATION 0-1. HIGH TEMPERATURE BIAS 


DIELECTRIC DEFECTS 3 - 0. HIGH TEMPERATURE BIAS 
ELECTROMIGRATION 5-1. HIGH TEMPERATURE BIAS 
INTERMETALLIC GROWTH 0-1. HIGH TEMPERATURE BIAS, STORAGE 
METAL CORROSION 3-0. HIGH HUMIDITY BIAS 
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WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART 


ey: 
@ 100% operation or screening 
® 100% operation with SPC 


BR in-process control (monitor) 


[| QA Gate inspection (sample acceptance) 


Material inspection 
Starting materials are inspected following written 
specifications and records are maintained for traceability. 
Certified suppliers supply STS materials. 


Wafer fabrication 
Masking, etching, diffusion and metallization processes 
produce finished dice in wafer form. 
Critical parameters are under SPC. 


in-process control 
Wafers and process environment are inspected 
at the main process steps. 


Electrical parameter testing 
Test patterns or wafers are tested 
following statistical rules. 


Electrical wafer aot oe 
Each die is electrically tested and identified 
when it doesn't meet the electrical requirements. 


Finished wafer inspection 
Active surface and back finish are inspected on each 
diffusion lot before release for die fab and assembly. 
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In-process control during wafer fabrication 
The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 


PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS 


OXIDATION 


DEPOSITION: Nitride, Poly Si 


— Visual 

— Thickness 

— Refractive Index 

— CV plot (stability of ionic concentration and contamination control) 


— Visual 

— Thickness 
— Refractive index 
— Deping content 


PHOTOLITHOGRAPHY — Mask and wafer cleanliness 
— Alignment and focusing accuracy 


— Critical dimensions 


ETCHING — Quality of etching and wafer cleanliness 
— Critical dimensions 
DOPING BY IMPLANT — Sheet resistance (dose and implant uniformity) 
(P, As, B) 
(POCI,, As) 


DOPING BY DIFFUSION — Sheet resistance 
— Thickness 
— CV plot (stability of ionic concentration and contamination control) 


EPITAXIAL GROWTH — Thickness 
— Resistivity 


— Crystal quality (stacking faults, bumps and others) 


METALLIZATION - ane Cleanliness 
— Visua 
— SEM (step coverage and film quality) 
— Thickness 


— CV plot (stability of ionic concentration and contamination control) 


INTERMEDIATE AND FINAL 
PASSIVATION 


— Thickness 

— Doping content 

— Passivation integrity (density of pinholes and cracks) 
— Visual 


— Wafer thickness 
— Back metal thickness 
— Metal adherence 


BACK FINISHING 
— Main parameters for active and parasitic structures (e. g. threshold 


ELECTRICAL 
CHARACTERIZATION voltage, saturation current, hre, resistances, capacitances ...) 


WAFER INSPECTION — Visual (microscope and/or laser surface inspection system) 


ALL DEPOSITIONS AND — Surface Scan (to detect and to measure foreign particles) 
PHOTOLITHOGRAPHY 
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ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART 


Key: 
C) 100% operation or screening 


@ 100% operation with sPc 
BBE in-process contro! (monitor) 


[| QA Gate inspection (sample acceptance) 
Moulded 


aaa 
Material inspection Moulding and 
Starting materials are inspected stabilization bake 
following idle aerate pin and 
records are maintained for Sealing atmosphere 
traceability. Certified ee contre! 
supply STS materiais. ‘3 
1 and lid torque 
Die separation (8) control 
Wafers are poe into individual 
dice and electrical rejects are Trim & Form and Lead 
removed. finish 


____ Visual sereening* internal water-vapor 
Dice are inspected and selected at content cont 


high magnification. 
High impact shock 
Quality Inspection 
Each die fot is accepted before Final bake 


assembly oper inspection of 
surface). Raw line inspection 


Die atlach 


Wire bond 
Precap visual* (Fintahed progecte} 
n ‘ 
Assembled but unsealed units are iii 
individually inspected at low and 
high power magnifications. 


Quality Inspection 
Each lot is accepted before 
sealing to verify compliance to 
precap inspection specifications. 


Sealing 
Vacuum prebake and high 
temperature final seal. 


* Omitted when the intrinsic quality meets the specified quality level 
“* For non military products, these reliability tests can be performed after step 23 on 100% electrically tested samples (when requested) 
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in-process control during assembly process 


The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 


PROCESS 
STEPS TESTS DESCRIPTION 


DIE ATTACH —Integrated Circuits 
MIL-STD-883 Method 2010 cond B (internal visual) and 
Method 2019 (die shear strength); CECC 90000 

—Discrete Devices 

MIL-STD-750 Method 2072 (internal visual) and Method 

2017 (die shear strength); CECC 50000 


— Integrated Circuits . . 
MIL-STD-883 Method 2010 cond. B (internal visual) and 
Method 2011 cond. D (bond strength); CECC 9000 

— Discrete Devices 
MIL-STD-750 Method 2072 mee visual) and Method 2037 

(bond strength); CECC 5000 


QUALITY INSPECTION |-— Integrated Circuits 
MIL-STD-883 Methods 2010 cond. B (internal visual); CECC 90000 

—Discrete Devices 

MIL-STD-750 Method 2072 (internal visual); CECC 50000 


12 WIRE BOND 


— Visual and temperature process control 


Moisture content: 
< 200 ppm for Ceramic packages 
< 100 ppm for Metal Can packages 


Fine Leak 


— Integrated Circuits 

MIL-STD-883 Method 1014 cond. A1 

Helium leak detector after pressurization in He for: 

2h at 5.1 atm Limit: 5 x 10°°cc/s for ICV < 0.05 cc 

4h at 5.1 atm Limit: 5 x 10° cc/s for ICV > 0.05 < 0.5 cc 
2h at 3.0 atm Limit: 1 x 10°’cc/s for ICV > 0.5 < 1cc 
5h at 3.0 atm Limit: 5 x 10°°cc/s for ICV > 1 < 10cc 

ICV = Internal Cavity Volume 


SEAL CONTROL 


— Discrete Devices 
MIL-STD-750 Method 1071 cond. H1 
Helium leak detector after pressurization in He for: 
2h at 4.1 atm Limit: 5 x 10°°cc/s for ICV < 0.4 cc 
2h at 4.1 atm Limit: 2 x 10°’ cc/s for ICV > 0.4 cc 
4h at 2.0 atm Limit: 1 x 10°’ cc/s for ICV = 0.4 cc 


Gross Leak 


— Integrated Circuits 

MIL-STD-883 Method 1014 cond. C1 (fluorocarbon gross leak) 
9 Torr vacuum for 30 minutes minimum followed by 
pressurization of the devices immersed in mineral oil and 
Subsequent immersion in another mineral oil at Ta = 125°C 


— Discrete Devices 
MIL-STD-750 Method 1071 cond. C (fluorocarbon gross leak) 
0.5 Torr vacuum for 1h, except for ICV > 0.1 cc, followed by 
pressurization of the devices immersed in mineral oil at: 

4.1 atm for 2h ICV < 0.1 cc or 

5.1 atm for 2h ICV = 0.1 cc 
and subsequent immersion in mineral oil at Ta = 125°C 
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in-process control during assembly process (cont'd) 


PROCESS 
STEPS TESTS DESCRIPTION 
y 


LID TORQUE Ceramic packages onl 
CONTROL MIL-STD-883 Method 2024 
(e.g. > 60 Kg x cm for seal area values between 1.41 and 1.73 cm?) 


TRIM & FORM — Trim & Form not for Metal Can packages 
AND LEAD FINISH — Dimensions, thickness and contamination control 
— Solderability control: 
Aging as per page 51 
215 +5°C for 3 +0.5 sec. (SMD only) 
235 +5°C for 2 +0.5 sec. 
245 +5°C for 5+0.5 sec. 


INTERNAL WATER Dew Point method MIL-STD-883 Method 1018 procedure 3 
VAPOR CONTENT 5000 ppm max (dew point temperature less than - 15°C) 
CONTROL Ceramic packages only 


21 HIGH IMPACT SHOCK] Metal Can packages only (except TO3) 
20000 g minimum; t = 25 sec. minimum; Y1 axis only 
22 FINAL BAKE For SMD only (according to internal specifications) 


RAW LINE External Visual 
INSPECTION — Integrated Circuits 
MIL-STD-883 Method 2009; CECC 90000 
— Discrete Devices 
MIL-STD-750 Method 2071; CECC 50000 


Note: at this step some reliability tests (pressure pot, 
temperature cycling, life test etc.) are performed as a monitor, 
generally on a weekly basis, to have fast feedback on process 
behaviour (Real Time Control Tests) 


GROUPS B, C AND Performed on the product family representative types (by 
TESTS rotation); the results are extended to all the other devices of the 
same family according to the structure similarity concept 


PACKING AND Inspection for: 
DOCUMENTATION — right quantity 
INSPECTION — right type 

— right boxing 

— right labelling 

— right documentation 

— various 
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GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE 


ICs and Discrete devices 


SUBGROUP PARAMETERS MINIMUM | ACCEPTANCE 
SAMPLE SIZE | NUMBER 


Visual and mechanical inspection | 3] 
35 | 


A2+A3+A4 Cumulative electrical and inoperative mechanical failures 


Notes 
- This product acceptance is valid for standard production, for agreed customer programs other sampling plans can be applied 
- Specified temperature ranges according to SGS-THOMSON databooks 


PPM (RESULTS AND TARGETS) 


As a consequence of its quality improvement programmes SGS-THOMSON has continually improved 
outgoing quality and is pursuing ambitious quality targets. 


PPM values and targets for cumulative electrical failures* (inoperative mechanical included) 


1988 1989 1990 1991 
ie 1988 


* Values referred to the end of each year. 
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GROUPS B, C AND D TESTS 


Integrated circuits - Groups B, C and D tests 


Every week or every three months on raw line and/or finished products 


Resistance to 
solvents 


Operating Life Test 
or 


Intermittent Life Test 
(for Power devices) 


end point electrical 
parameters 


Temperature cycling 
Constant acceleration 


Seal - fine 
- JFOss 


=> 
oe 
sod 
oo 
oo 
=> 
Co] 


Pressure pot 


end point electrical 
parameters 


HAST (Highly 
Accelerated Stress 
Test) 


end point electrical 
parameters 


Notes 


3 Solderability 2003 | 4.6.10} 215+5°C 3+0 5sec. 22 2 
Cond 1} 235+5°C 2+0.5sec 
245 +5°C 5+0 5sec 


SGS-THOMSON 
TEST CONDITIONS 


CECC 90000 
SAMPLE SIZE 
ACCEPTANCE 
NUMBER (C) 


METHOD 


Physical dimension 2016 Data Sheet Drawing px tx fx f2- 


2015 1 minute immersion in solvent 
solution followed by 10 strokes with 
a hard brush as per MIL-STD method 
ne procedure shall be repeated 
times) 


1005 1000 h according to detail spec X 
= 5000 Cycles 
as per device spec. 

468 | 10 cycles Ta = -65°C to + 150°C 
467 | 30000g 
469 | see page 38 

Ta = 121°C, 2 atm, 240 h min 

as per device spec. 


130°C/85%RH with bias t=150h 
Cond2| according to detail specification 


f 
1010 


2001 
1014 


as per device spec 


1) Sample can be increased according to LTPD table, till c=2 
2) Aging of 8h in steam vapor or 16h at 155°C Soldering temperature of 215°C for SMD only 


3) Ta such to have Tj=Tj max 


4) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more 
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Integrated circuits - Groups B, C and D tests 


Every six months on raw line and/or finished products 


TEST SGS-THOMSON PACKAGE 
PROCEDURE | TEST CONDITIONS 


CECC 90000 
METHOD 


SUBGROUP 
MIL-STD-883 
METHOD 
METAL 
CERAMIC 
MINIMUM 
SAMPLE SIZE 
ACCEPTANCE 
NUMBER (C) 
NOTES 


1 Lead integrity Tensile test as per CESC 90000) . x 


ine) 


ho 
= 
> & 
an m 
—_— — 
ho RO 


ro -+ 


| -eac Fatigue Cana 82 

- mire eacs aferee -* 9* > 790 +H 014 Kg 

| tor *nree $c Ea? Sor each ac 
bena.ne cvcie 2 ta 5 ser 

| Jad "> Leave Oc WET CU Ne” packages 

: te eacs sna. be bert 3 res 

sim arecus vy tr at east 3 qermarer* 


| 
Nh 
Rh 
So 


Her et Ghee” yd POSTON . 
j Sainer oar atmesign Canc 3 go ae Y 
1 afareo’ 29¢%g mur to eac™ solder | 
, Pau “OF SUSeC sunny 

| 


469 See page 38 ix ! x 
x 


1014 


r 


2 Thermal shock 1011 498 ,cond B *Esnocks “a=-55ta-*e8 7 


| hea : | 
Temperature cycling | 1010 | 468 j cond 6. 100 cyces Ta=- 65 to + “S20 i 
Moisture resistance 1004 | 463 ad pend condoning | | 
| toulower Wy 17 > tes fdr Wes TF Tee | 
RH = 80%. to ttr-c one 3r yea ia= “dC | 
Seal - fine 1014 | 469 see page 38 
- gross | | | 
Visual examination 1004 | - ' without appraisai of marking | 
1010 | | 
end point electrical ' as per device spec | 
parameters | | 
Mechanical shock { 2002 ,464 “one F “5g CS sec FE cws reacr ot x K , - , 2 | 0 | 
| “Me E aneitaicrs “ot Operating 
| i f : 
Vibration, vanable 2007 | 465 ond A 2% 2 ueviaors £=2°°: 2000 cps x a | | 
frequency Our d 1 tes _vcies 48 Twrutes total ; | 
| i not opera: g | | | 
! 
Constant accelerations 2001 467 =; Sond £ 30500 3 ¥* crevtatis or oe ae ae | i) 
Seal - fine | 1014 ' 469 see page 38 x KX ioc | 
- gross | | ! K Kiem ie eg | ! 
Visual examination W100 - | eh eo ! 
| 1011 | | ! | 
end point electncal | , aS per device spec Re og OS. ae oe 
parameters . 
Salt atmosphere 1009, 4614 Tone At. Sv gr Nac perm he NS K ee | 
| tor 24° a’ va= 35 C min : | | 
Seal - fine 1014 =469 see page 38 Ee ie Bae | 
- gross | aa | | 
Visual examination 1009 | 


Humidity test = 85°C/85% RH with biast = 1900h 


according to detail specification 
as per device spec 


end point electrical 
parameters 


Internal water-vapor 1018 Dew point method procedure 3 X X - 3 0 6 
content (5000 ppm max) 5 1 


Lid Torque 2024 | - see page 39 eee - | 2 ' 0 7 


Notes 

1) Sample can be increased according to LTPD table. till c=2 

2) Not for SMD 

3) Leadless chip carrier only 

4) For plastic packages Ta= -65/-40°C according to device type 

5) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or mare 

6) Test three devices If one fails test two additional devices with no failure 

7) Applied only to packages which use glass-frit seal to lead the frame lead or package body t:e «nerever frit seal establishes hermeticity or package integrity) 
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LPS - RESULTS SUMMARY 


| Plastic | Ceramic | S.O. Package | 


| j- | ‘ 
! Test Conde 4989 «1990 | «1989 ~=—«1990 | 1989 | 1990 


SS REJ SS REJ SS REJ SS REJ SS REJ' SS REJ 


‘HIGH TEMPERATURE 


' 1000 hrs 0 0 0 0 
BIAS  2000hrs =540 0 0 0: 0 
TEMPERATURE 1000 hrs 0 0 O | 0 
HUMIDITY BIAS 2000 hrs 513 0 °° 378 O 180 0 ' 216 O 
| 168hrs 2125 0 ,18830 0 |] {| _ _ | 795 O | 810 0 
PRESSURE COOKER \ 336 hrs 675 0 630 0 | 275 0 | 270 0 
THERMAL SHOCKS 200cyc 1425 0 1950 0 450 0 375 0 |; 150 0 125 O | 
| i 200 cyc | | 
‘THERMAL CYCLES -1000cye 1070 0 '1110 0 570 0 540 0 | 580 0 | 630 O 
ENVIRONMENTAL 0 0 
‘SEQUENCE : 
MECHANICAL SEQUENCE | 7 - '— = $1325 0 1275 0 
RESISTANCE TO | | 
SOLVENT 475 1 | 425 1 350 0 325 0 | 425 1 3875 0 
SOLDERABILITY 475 0 42 0 350 O ! 325 O | 425 2 °° 375 1 | 
LEAD INTEGRITY ! 475 0 425 0 350 0 ' 325 O 
HAST | 96hrs 175 0 , 22 0;  _ | _ _ | 100 0 | 125 0 
| 240hrs 100 O 100 O | 50 0 75 0 


FAILURE RATE EVALUATION (AT 60% CONFIDENCE LEVEL) 


: | FIT * 
| Package ' Device x Hours |. Fail 
| 125°C 
PLASTIC 3.78 x 10° ) | 242 0.5 
CERAMIC 1.32 x 10° 0 693 1.4 
S.O. PACKAGE 149 x 10° 0 | 613 1.3 


* FIT =Far'_re in Time. Number of failures.'10° Hours of operation (or 10°). The activation energy, from analysis, was chosen 
as 0 7 eV based on our tests results: the failure rate at lower operating temperature can be extrapolated from the Arrhenius 
plot. 


The actual junction temperature should be used; it can be computed using the relationship 
Tj = TA + (P x 8JA) 


Where Tj = Junction temperature 
TA = Ambient temperature 
6JA = Junction to ambient thermal resistance (typically 100°C/watt for a 16 pin DIP) 
P = Power actual consumption 
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QUAD 2-INPUT NAND GATE 


DESCRIPTION 


The T74LS00 is a high speed QUAD 2-INPUT 
NAND GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ec © 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS00 D1 T74LS00 C1 
T74LS00 B1 T74LS00 M1 


$C05170 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 
ey 
1 20 


NC = No Internal Connection 
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T74LS00 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 


H = HIGH Voltage Level 
X = Don't Care 


7 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers Temperature 
Min. | Typ. | Max. | 
T74LSOOXX 4.75 V 5.25 V 0 °C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
Typ. (*)| Max. | mei) 
Po Guaranteed Input HIGH Voltage 


| os | Guaranteed Input LOW Voltage 
Vec = MIN, lin = -18 mA 
4 


Parameter 


N 
(>) 


nput HIGH Voltage é 

nput LOW Voltage | | 

nput Clamp Diode Voltage - 

Output HIGH Voltage 27 i oe Vcc = MIN, lon = -400 pA, 
Vin = Vit 


0.25 | 04 [lo =4.0mA_|Voc = MIN 
ca 
| mA 


io) 
N 
ol 


Output LOW Voltage 


035 | 05 | lo. =8.0mA |Vin=2.0V 


Input HIGH Current 1.0 O |Vcc = MAX, Vin = 2.7 V 
0 Voc = MAX, Vin = 7.0 V 


NH 
m 
i__| Input LOW Current Vcc = MAX, Vin = 0.4 V m 


Output Short Circuit Current 
(note 2) 


ee -100 |Voc = MAX, Vout = 0 V m 
a V 


2 
1 
T. 
Supply Current HIGH | 0.8 | 1.6 |Voc = MAX, Vin =0 
Supply Current LOW Vcc = MAX, Inputs Open 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


A 
A 
A 
mA 
mA 
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T74LS00 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits 
Parameter Limits Test Conditions - 
permet | tee a 


Turn Off Delay, Input to Output| | | 45 [Vee =5.0V 
Turn On Delay, Input to Output com at wee ESaeee 
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QUAD 2-INPUT NAND GATE 


DESCRIPTION 


The T74LS01 is a high speed QUAD 2-INPUT 
NAND GATE (with open collector output) fabricated 
in LOW POWER SCHOTTKY technology. 


SCHEMATIC 
(Plastic Package) (Ceramic Package) 


ef 


C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS01 D1 T74LS01 C1 
T74LS01 B1 T74LS01 M1 


CHIP CARRIER 


wd 
> 2 
ale 


vu 
z 
Ee 
1 20 19 


* With Open Collector Output NC = No Internal Connection 
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T74LS01 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter [Unit _| 
| Vi__| Input Voltage, Applied toimput, | Sto | 
| Vo | Output Voltage, Applied to Output | tot | 
eels , | mA 
to , | mA | 


Input Current, Into Inputs mA 
Output Current, Into Outputs mA 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only and 
functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
impked Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers Temperature 
| Min. | Typ. | Max. 


T74LS01XX 4.75 V | 50V | 5.25V 0 °C to + 70 °C 
XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage for 


all Inputs 


Guaranteed Input LOW Voltage for 
all Inputs 


-1.5 |Voc = MIN, ln = -18 mA 
| 100 (Voc = MIN, Von = 5.5 V 


| 0.4 flo =4.0mA 
| 05 lo. = 8.0 mA 
20 
01 


Voc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


| -0.4 |Vcc = MAX, Vin = 0.4 V 


Input LOW Current 


Power Supply Current 
Total, Output HIGH 
Total, Output LOW 


Notes: 1 Forconditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


|| 0.65 | 
aie eaeed 
P| 025 
mcs 
|| 


“-________ yp Si5-niomson 
S2 


T74LS01 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| symbot | Parameter |i 
Turn Off Delay, Input to 
Output 


Turn On Delay, Input to hae CL =15 pF, Ri = 2.0 kQ 
Output 
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QUAD 2-INPUT NOR GATE 


DESCRIPTION 


The T74LS02 is a high speed QUAD 2-INPUT 
NOR GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


¢ @ 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS02 D1 T74LS02 C1 
T74LS02 B1 T74LS02 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


gs > 
> ~ 


NC = No Internal Connection 
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T74LS02 


LOGIC DIAGRAM AND TRUTH TABLE 


X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


Symbol . Parameter Value _ Unit — 
Vcc _. Supply Voltage | —-O5to7 OOM 
Vi Input Voltage, Applied to Input -95to15 V 
Vo ' Output Voltage. Applied to Output -05to55 Hoy! 
| I Input Current, Into Inputs -3Cto5 mA 
| lo Output Current, Into Outputs | 50 , mA 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device 
This Is a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification 1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers Temperature 


T74LS02XX 475V 50V '525V) 0 °C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Symbol Parameter hints _—__ Test Condinon | Unit | 
Min. | Typ. (*)! Max. | (note 1) | 

Vin | Input HIGH Voltage 2.0 | | Guaranteed Input HIGH Voltage = -V 
Viv ,_ Input LOW Voltage | 08 | Guaranteed Input LOW Voltage V 

Vcp___| Input Clamp Diode Voltage | '-065 | -1.5 | Voc=MIN, lin =-18mA i vi 
Von | Output HIGH Voltage 27 | 3.4 Voc = MIN, lon = -400 pA, | Vv 

| Vin = Vi 

Vo.  ! Output LOW Voltage — 025 04 | Ilo. =40mMA | Voc =MIN Vi 
| | 035 | 05 | lo =80mA | Vn=2.0V | V 

NH | Input HIGH Current | 1.0 Vcc = MAX, Vin = 2.7 V pA | 

0.1 Vcc = MAX. Vn=70V mA 


los Output Short Circuit Current - 100 | Vcc = MAX, Vout = 0 V 
(note 2) 


lcch | Supply Current HIGH dT te | 3.2 | Vcc = MAX, Vin =0V m 
Supply Current LOW | df oa | 54 | Vcc = MAX, Inputs Open mA 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


! , | 
| w__| InputLowCurrent | | | 04 | Voc = MAX Vin=0.4V | mA 
= : mA 
A 
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T74LS02 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| | Limits | ; 
Symbol | Parameter +— a Test Conditions 
m | | Min. | Typ. | Max. | 
ees Seen oe i ON a tt 
| teLH Turn Off Delay. Input to _ 10 | 15 
Output Vec =590V 
—————_+—- esis sls eee 


eS, a ———__— + 


tPHL Turn On Delay, Input to | ; 10 | 15 hg £015 pF 
Output = | a 
keyg SGS-THOMSON 3/3 
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SGS-THOMSON 
MICROELECTRONICS T74LS03 


ST] 


QUAD 2-INPUT NAND GATE 


DESCRIPTION 


The T74LS03 is a high speed QUAD 2-INPUT 
NAND GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


B1 D1 
(Plastic Package) (Ceramic Package) 


ef 


1 
(Micro Package) (Plastic Chip Carer) 


ORDER CODES : 
T74LS03 D1 T74LS03 C1 


I T74LS03 B1 T74LS03 M1 
: $C05180 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


ied 
z> 
ae 
1 20 


* Open Collector Outputs NC = No Internal Connection 
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T74LS03 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


nT 
rd 
ie 


Output Voltage, Applied to Output — 0.5 to 10 
Input Current, Into Inputs — 30 to 5 
Output Current, Into Outputs ee ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


an Typ. [Maa 


T74LS03XX 475V} 5.0V | 5.25V 0 °C to +70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Pafuniciar Test Condition cai 
Typ. (*)| Max. | netenl) 


Input HIGH Voltage Guaranteed Input HIGH Voltage 
Input LOW Voltage | 08 | Guaranteed Input LOW Voltage 
nput Clamp Diode Voltage Voc = MIN, lin = -18 mA 


| Min. | 

ViH | 2.0 _ eal 
as 

Voo__|I i | 7 

Vin = Vit 
|| 0.35 | 05 [ln =80mA_|ViIn=2.0V 
0.1 Voc = MAX, Vin = 7.0 V mA 

tw |inputLow Current | 
| loch [Supply CurrentHIGH | 
| lec.__|Supply CurrentLow | 
Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 


2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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T74LS03 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


p. 


Turn Off Delay, Input to Output 
Turn On Delay, Input to Output 
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f GS-THOMSON 
S/ ff cdi dae T74LS04 


HEX INVERTER 


DESCRIPTION 


The T74LS04 is a high speed HEX INVERTER fabri- 
cated in LOW POWER SCHOTTKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


e © 


(Micro Package) (Plastic Ch Carrier) 


ORDER CODES : 
T74LS04 D1 T74LS04 C1 
T74LS04 Bt T74LS04 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


ww 
z 

Ld 
1 


NC = No Internal Connection 
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T74LS04 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW voltage Level 
H = HIGH Voltage Level 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate | unit | 
Outnut Voltage Applied to Output 
Pn Prot Current te rove SSSSSCSC*C“‘“‘“ RNS | 
[te [Output Curent. into Cutputs 8A 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device This ts a stress rating only and 
functiona! speration of the device at these or any other conditions in excess of those indicated in the coerational sections of this specification is not 
implied Exposure to absouute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


| Part Numbers c= supply voltage = Temperature 
I Min. | Typ. | Max. 


'T74LS04XX -475V' 50V :525V 0 °C to + 70 °C 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


1 
t 


Symbol | Parameter sj =mils ) ase siete Unit 
| Min. Typ. (*)' Max. note 1) 
' Vu ‘Input HIGH Voltage Net | Guaranteed Input HIGH Voltage 
Vii Input LOW Voltage | ! , 0.8 ,Guaranteed Input LOW Voltage 
Vico _' Input Clamp Diode Voltage -065 : -15 ‘Veco =MIN, ln =-18 MA V 
Von Output HIGH Voltage | 27 | 3.4 Vcc = MIN, lon = -400 pA, V 
Vin = Vie 


_ Vor Output LOW Voltage | 025° 04 In=40mA_iVcc =MIN | 
! 

| | ! ' 035) 05 ‘Il =80mA ‘Vn=20V ly 

: 1 

| le Input HIGH Current | ' 10 | 20) |Vcc = MAX, Vin =2.7V uA 

| | | ' 01 ‘Voc = MAX, Vw = 70V mA 


Input LOW Current 
Output Short Circuit Current 


-0.4 |Vcc = MAX, Vin = 0.4 V 


mA 
Voc = MAX, Vout =0 V mA 
(note 2) 


loch __| Supply Current HIGH 12 | 2.4 |Vcc=MAX, Vin=0V 
loci Supply Current LOW 36 | 66 | Vec = MAX, Inputs Open 


Notes: 1 For conditions shown as MIN or MAX. use the appropriate value specified under guaranteed operating ranges 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C 
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T74LS04 


AC CHARACTERISTICS: Ta = 25 C (for AC test circu :s and waveforms see catabook introduction) 


Symbol Parameter Roary soon UN oat Test Conditions Unit | 
. ne _ Min. Typ. Max. __ a 
tPLH Turn Ctf Delay. Input to 9 15 ns 
oft ee POV 
, tPHL Turn On De.ay, Input to 10 15 se = tS pF ns: 
| Onpt er | = = 
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La, SGS-THOMSON 
/ | MICROELECTRONICS T74LS05 


HEX INVERTER 


DESCRIPTION 


The T74LS05 is a high speed HEX INVERTER fabri- 
cated in LOW POWER SCHOTTKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ef 


1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS05 D1 T74LS05 C1 
T74LS05 B1 T74LS05 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


w 
z 

Es 
1 


NC = No Internal Connection 
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T74LS05 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 


ABSOLUTE MAXIMUM RATINGS 


[symbot [SCS rameter Cunt 
[veo [Supp Vonage SSCSC~“~*~S*~*~*~‘—‘—*S*SCS*~SC“‘“( ST dC 
[vi [input Vatige. Applied to nput™ ——~—SSCSC~“~*~“~*~“~rCSC~‘ wd 
ure [=08 10 |v 
iiss a 
eg. Cm 


Vcc 
Vi 
Vo = 0.5 to 10 
mA 
Output Current. Into Outputs a 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 1s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended pertods may affect device reliability 


GUARANTEED OPERATING RANGE 


. fi : “ai , ; Temperature 
Part Numbers Temperature 
_ Min. | Typ. | Max. | 


T74LSO5XX 475V} 50V | 5.25V 0 °C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
Typ. (*)| Max. (note 1) 
ie st Guaranteed Input HIGH Voltage 


Parameter 


Input LOW Voltage 
Input Clamp Diode Voltage : Vcc = MIN, lin = -18 mA 


ay Output HIGH Current 100 |Vcc = MIN, Von = 5.5 V, 
Vin = Vit 


Output LOW Voltage lo. = 4.0 mA cc = MIN 
0.35 | 05 | lo. =8.0mA_ |Vin=2.0V 


Input HIGH Current Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


Input LOW Current -04 |Vcc = MAX, Vin = 0.4 V 


ICCH 


Notes : 1 Forconditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 
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T74LS05 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits ae 
Parameter Test Conditions 
| Symbot | Min. | Typ. | Max. 
Turn Off Delay, Input to 17 
Output 


tPHL Turn On Delay, Input to 
Output 


Vcc = 5.0 V 
Ci = 15 pF, Ri = 2.0 kQ 
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DESCRIPTION 


The T74LS08 is a high speed QUAD 2-INPUT 
AND GATE fabricated in LOW POWER SCHOTT- 
KY technology. 


SCHEMATIC 


Vec 


$C05370 


PIN CONNECTION (top view) 


DUAL IN LINE 


* Open Collector Outputs 
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T74LS08 


QUAD 2-INPUT AND GATE 


D1 
(Plastic Package) (Ceramic Package) 


e 


(Micro Paka) (Plastic ea Carrier) 


ORDER CODES : 
T74LS08 D1 T74LS08 C1 
T74LS08 B1 T74LS08 M1 


CHIP CARRIER 


y 3 
Baa 
1 20 


NC = No Internal Connection 
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T74LS08 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 
Supply Voltage -0.5to+/7 
Input Voltage, Applied to Input -— 0.5 to 15 


Output Voltage, Applied to Output — 0.5 to 10 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


| Supply Voltage __ pply Voltage 
Part Numbers Temperature 
atm a 


T74LS08XX 5.25 V 0 °C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Parameter (note 1) 
ViIH 
Vit 
Vop 
VoH 
VoL 
NH 
lie 
los 


Typ. (*)| Max. | cS 
__|Guaranteed Input HIGH Voltage | Vv 
| 0.8 |Guaranteed Input LOW Voltage | V_| 

_ 
Les 


oO 
N 
oi 


Input Clamp Diode Voltage Vcc = MIN, lin = -18 MA 


Vn 
| 
veo 
oe 
ot main 
failed 


2.0 
7 Vcc = MIN, lon = -400 pA, 
Vin = Vin 


lo. =4.0mA_ |Voc = MIN V 
0.5 |lo=80mA_|ViIN= Vit 


1 |Vec = MAX, Vin = 7.0 V mA 


34 


Input HIGH Current 


Input LOW Current 


Output Short Circuit Current 
(note 2) 
Supply Current HIGH 2.4 
Supply Current LOW 4.4 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2 Not more than one output should be shorted at a time 
(") Typical values are at Vcc = 5 0 V, Ta = 25 °C. 


lo 
. wo 
On 
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T74LS08 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Parameter Test Conditions 
jemet | emma 
Output 
tPHL Turn On Delay, Input to 10 
a mks 


5 
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ST] 


SGS-THOMSON 
NMICROELECTROMICS 


DESCRIPTION 


The T74LS09 is a high speed QUAD 2-INPUT 
AND GATE (WITH OPEN COLLECTOR OUTPUT) 
fabricated in LOW POWER SCHOTTKY technol- 


ogy. 


SCHEMATIC 


PIN CONNECTION (top view) 


August 1988 


DUAL IN LINE 


T/74LS09 


QUAD 2-INPUT AND GATE 


D1 
(Ceramic Package) 


e 9 


(Micro Package) 


(Plastic Package) 


(Plastic Chip Carrier) 


ORDER CODES : 
T74LS09 D1 T74LS09 C1 
T74LS09 B1 T74LS09 M1 


CHIP CARRIER 
y 3 
wie 
1 20 


NC = No Internal Connection 


T74LS09 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


Vaymbor | —SSCS~C*~*~é iat 
Ci [teput Curent io Inputs 
cael 


Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Temperature 


0 °C to + 70 °C 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter Test Condition 
| Min. | Typ. (*) (note 1) 


Input HIGH Voltage | 20 | |__| Guaranteed Input HIGH Voltage 
Input LOW Voltage |_| 0.8 | Guaranteed Input LOW Voltage V 
Input Clamp Diode Voltage /-0.65 | -1.5 | Vcc = MIN, lin = -18 mA V 


Output HIGH Current Voc = MIN, Von = - 5.5 V, 
Vin = Vin 
oe 


ase 

ace ae 

a ae 

LJ 

weatowvenee [aa (an fin stom [Wen 
 leoeer 

Po 

ci 

— aa 

i mae 


V 


| 0.5 |lo.=8.0mA_|Vin= Vi 
0.1 Vcc = MAX, Vin = 7.0 V 
| -04 |Vcc=MAX,Vin=04V | mA 
Icon | 24 | 48 |Vcc=MAX,InputsOpen  —_—|_ mA 


Supply Current LOW Voc = MAX, Vin=0V mA 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 50 V, Ta = 25 °C 


Input LOW Current 
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T74LS09 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


symbol | Parameter 


Turn Off Delay, Input to Output 
Turn On Delay Input Ouput || 17 | a5 ~[Ou~ 15 pF, A = 20 Ka 
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TRIPLE 3-INPUT NAND GATE 


DESCRIPTION 


The T74LS10 is a high speed TRIPLE 3-INPUT 
NAND GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC DIAGRAM 


B1 D1 
(Plastic Package) (Ceramic Package) 


& 


M1 Cc 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS10 D1 T74LS10 C1 
T74LS10 B1 T74LS10 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


Zz > 
ase 
1 20 


NC = No Internal Connection 
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T74LS10 


LOGIC DIAGRAM AND TRUTH TABLE 


ABSOLUTE MAXIMUM RATINGS 


a 
[ir [input Curent into pus 80S dm 
a 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operatonal sections of this specification ts not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


. 


GUARANTEED OPERATING.RANGE 


Supply Voltage 


Part Numbers Temperature 


T74LS10XX - 0 °C to + 70 °C 
XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


aki Test Condition 
Min. | Typ. (*) (note 1) 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 


Voc = MIN, lon = -400 pA, 
Vin = Vit 


0.4 Vec = MIN 
05 |ln=80mA |Vin=20V 
1.0 20 Vcc = MAX, Vin = 2.7 V 
0.1. | Vcc = MAX, Vin = 7.0 V 
- 0.36 


- 100 | Vcc = MAX, Vout = 0 V 


1.2 iVcc = MAX, Vin=0V 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 
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T74LS10 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits oe 
Symbol Parameter ee Test Conditions 
tPLH Turn Off Delay, Input to 
Output 
tPHL Turn On Delay, Input to 
Output 
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T/74LS11 


MICROELECTRONICS 


TRIPLE 3-INPUT AND GATE 


DESCRIPTION 


The T74LS11 is a high speed TRIPLE 3-INPUT 
AND GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


PIN CONNECTION (top view) 


August 1988 


DUAL IN LINE 


(Plastic Package) (Ceramic Package) 


e ? 


1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS11 D1 T74LS11 C1 
T74LS11 B1 T74LS11 M1 


CHIP CARRIER 


NC = No Internal Connection 
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T74LS11 


LOGIC DIAGRAM AND TRUTH TABLE 


LOW Voltage Level 
HIGH Voltage Level 
Don't Care 


ABSOLUTE MAXIMUM RATINGS 


eS 
[11 [input Current, into inputs 
aig 


Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device 
This Is a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers Min. | Max. | Temperature 
4.75 V 5.25 V | 


T74LS11XX 475V!/ 5.0V | 5.25V 0 °C to + 70 °C 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Si fem] hoe 
— Guaranteed Input HIGH Voltage 


_ Vcc = MIN, lon = -400 pA, 
Vin = Vin 
mA 
Bud 


V 
V 
V 
| 
| 


1H 
IL 


0.25 0.4 Ilo. =4.0mA Vcc = MIN 
0.35 0.5 Ilo =8.0mA_ |Vin=Vir 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


mA 


mA 
Supply Current HIGH Vcc = MAX, Inputs Open 
Supply Current LOW Vcc = MAX, Vin=0 V 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2 Not more than one output should be shorted at a time 
(") Typical values are at Vcc = 5 OV, Ta = 25 °C 
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T74LS11 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Turn On Delay, Input to 
Output 
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TRIPLE 3-INPUT NAND GATE 


DESCRIPTION 


The T74LS12 is a high speed TRIPLE 3-INPUT 
NAND GATE (with open collector output) fabricated 
inLOW POWER SCHOTTKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


e 2? 


1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS12 D1 T74LS12 C1 
T74LS12 B1 T74LS12 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


= 
& 
2 


* With Open Collector Output NC = No Internal Connection 
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T74LS12 


LOGIC DIAGRAM AND TRUTH TABLE 


= LOW Voltage Level 
= HIGH Voltage Level 
= Don't Care 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 


Output Vehage Applied to Output 
Input Current, Into Inputs -30to5 
Output Current, Into Outputs ee ee 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device 
This Is a stress rating only and functional operation of the device at these or any other conditions tn excess of those indicated in the operational sections 
of this specification ts not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Temperature 


T74LS12XX 0 °C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
(note 1) 


Guaranteed Input HIGH Voltage 


Guaranteed Input LOW Voltage 
-1.5 |Vcc =MIN, lin = -18 mA 


| ov 
awe 3 
100 |Voc =MIN, Voy =5.5 V 
e 


ball 


Input HIGH Voltage 
Input LOW Voltage 
Input Clamp Diode Voltage 


a) 
ES Wen ol 
SH cocina 


a 
-~ 
* 


O 
ro) 
on 


lo. =4.0mA_ {Vcc = MIN 


Vin = Vin or Vit 


lo. = 8.0 mA 
per Truth Table 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.4 V 
Total, Output HIGH 


Voc = MAX 
: - 
Total, Output LOW 


Notes: 1 Forconditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
(") Typical values are at Vcc = 5 0 V, Ta = 25 °C 


0.25 
0.35 


Output LOW Voltage 


2 Input HIGH Current 


Input LOW Current 


Power Supply Current 


Nm 
oO 
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T74LS12 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits ge 
Parameter Limits Test Conditions | Unit 
symbol | Pameter bg a 
Turn Off Delay, Input to 17 32 
Output 
tPHL Turn On Delay, Input to 15 
Output 


Vcc = 5.0 V 
Ci. = 15 pF, Rt = 2.0 KQ 
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{ GS- 0 | 
+/ | es ee T74LS13 


DUAL 4-INPUT SCHMITT TRIGGER 


DESCRIPTION 


The T74LS13 contains two-4 Input NAND Gates 
that accept standard TTL input signals and provide 
standard TTL output levels. They are capable of 
transforming slowly changing input signals into 
sharply defined, jitter-free output signals. Addition- 
ally, they have a greater noise margin than conven- 
tional NAND gates. 


Each circuit contains a Schmitt trigger followed by a 
Darlington level shifter and a phase splitter that 


drives a TTL totem-pole output. The Schmitt trigger 
uses positive feedbak to effectively speed-up slow a 
M1 Cc 


(Plastic Package) (Ceramic Package) 


input transitions and provide different input 
threshold voltages for positive and negative-going 


transitions. This hysteresis between the positive- ; ; 
going and negative-going input thresholds (typically GOT aCooe) Peste One Game) 
800 mV) is determined internally by resistor ratios 

and is essentially insensitive to temperature and ORDER CODES: 

supply voltage variations. T74LS13 D1 T74LS13 C1 


T74LS13 Bt T74LS13 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 
a)5)8 
2 1 2 19 


NC = No Internal Connection 
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T74LS13 


SCHEMATIC 


Vor 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 

| Vi__| Input Voltage, Applied to mput, | Sto | 
i 
Pe 
Ele. = 


Output Voltage, Applied to Output | = 0.61055 
Input Current, Into Inputs p= B80t05 
Output Current, Into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This ts a Stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Temperature 
arenes 


T74LS13XX 4.75V | 50V | 5.25V 0 °C to + 70 °C 


XX = package type 
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T74LS13 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


vaamer L__kimits | Test Conation 
(note 1) 


Positive-going Threshold Vcc = 5.0 V 
Voltage 


Vec = 5.0 V 
Voc = 5.0 V 
-1.5 | Voc =MIN, lin = -18 MA 


Voc = MIN, lon = - 400 pA 
Vin = 0.5 V 
mA 


V 

V Negative-going Threshold V 
Voltage 

Vr. - Vr 
2.7 


VTs 
T- 
| -Vre-Vr. | Hysteresis 
Input Clamp Diode Voltage 
Output HIGH Voltage 
VoL lo. = 4.0 mA | Voc = MIN 
lo. = 8.0mA | Vin=1.9V 
Ir. 
lie 


Voc = 5.0 V, Vin = Vrs mA 


Vcc = 5.0 V, Vin = Vr- 


Output LOW Voltage 


Input Current at 
Positive-going Threshold 


Input Current at 
Negative-going Threshold 


Input HIGH Current 


Input LOW Current 


Output Short Circuit Current 
note 2 


IccH Supply Current HIGH 
Supply Current LOW 7 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


AC CHARACTERISTICS :T, =25 TC 
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Figure 1 : Vin Versus Vout Transfer Function. 


Figure 3 : Threshold Voltage and Hysteresis Versus 


OUTPUT VOLTAGE - VOLTS 


Vo - 


50 


ee 
I sfteaaste | SPs 


00 04 08 12 16 20 
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Vy - THRESHOLO VOLTAGE - VOLTS 


AV, - HYSTERESIS - VOLTS 


T, - AMBIENT TEMPERATURE - °C 


Figure 2: 


Power Supply Voltage. 


Vy - THRESHOLD VOLTAGE - VOLTS 


AVy - HYSTERESIS - VOLTS 
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kg SGS-THOMSON 
YF icrozuectrowics T74LS14 


HEX SCHMITT TRIGGER INVERTER 


DESCRIPTION 


The T74LS14 contains six logic inverters which ac- 
cept standard TTL input signals and provide stand- 
ard TTL output levels. They are capable of 
transforming slowly changing input signals into 
sharply defined, jitter-free output signals. Addition- 
ally, they have greater a noise margin than conven- 
tional inverters. 


Each circuit contains a Schmitt trigger followed by a 
Darlington level shifter and a phase splitter that 
drives a TTL totem-pole output. The Schmitt trigger 
uses positive feedback to effectively speed-up slow 
input transitions, and provide different input 
threshold voltages for positive and negative-going 
tran-sitions. This hysteresis between the positive- 
going and negative-going input thresholds (typically 
800 mV) is determined internally by resistor ratios 
and is essentially insensitive to temperature and 


supply voltage variations. ORDER CODES : 


T74LS14 D1 T74LS14 C1 
T74LS14 B1 T74LS14 M1 


(Plastic Package) (Ceramic Package) 


M1 
(Micro Package) (Plastic Chip Carrier) 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


y 3 
Big 
1 20 


NC = No Internal Connection 
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T74LS14 


SCHEMATIC DIAGRAM 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


[symbol [——=s=~=~“‘*‘“~*~é amet 
Supply Voltage — 0.5 to 7 V 
Input Voltage, Applied to Input -0.5 to 15 


Output Voltage, Applied to Output — 0.5 to 10 
Input Current, Into Inputs — 30 to5 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. 
This is a Stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Temperature 


Typ. 
T74LS14XX 5.0V |5. 0°C to + 70°C 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 
| | Limits _ | Test Condition 


Symbol Parameter — 
if ; | Min. [Typ. (*) | Max. | (note 1) 
Vt. Positive-going Threshold bs ie | 1.6 1.9 | Vcc = 5.0 V 
Voltage ; | | 
Vt. Negative-going Threshold | 0.5 0.8 1.0 | Vec=5.0V 
Voltage 
Vr. -Vr. | Hysteresis 0.4 08 | Vec = 50V 
Vcp Input Clamp Diode Voltage -0.65 | -1.5 | Vcc =MIN, lin = -18 mA 
Vou Output HIGH Voltage 2.7 3.4 Voc = MIN, lon = - 400 pA 
| Vin = 0.5 V a 
| VoL Output LOW Voltage ' 0.25 0.4 lo. = 4.0 mA | Vcc = MIN 
| | 0.35 | 05 | lr=80mA | Vin=19V 


Irs | Input Current at ! - 0.14 Vcc = 5.0 V, Vin = Vie 
Positive-going Threshold 


Ir. | Input Current at | - 0.18 | | Vcc = 5.0 V, Vin = Vt. 
Negative-going Threshold | 


| iy | Input HIGH Current | 1.0 | 20 | Vcc = MAX, Vin = 2.7 V 

! : 01 | Vcc = MAX, Vin=70V 
Voc = MAX, Vin = 0.4 V 
Vcc = MAX, Vout = 0 V 


-04 


| Input LOW Current _ 


' Output Short Circuit Current 
_ (note 2) 


ICcH Supply Current HIGH 86 | 16 | Vcc = MAX, Vin = 0 V 
Supply Current LOW 2 | 12 | 21 | Veco =MAX, Vn =4.5V 


T74LS14 


mA 
mA | 


eee 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 


2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5 0 V, Ta = 25 °C 


AC CHARACTERISTICS :T, = 25 TC 


Parameter 


teLH Turn Off Delay, Input to 
Output 


tPHL Turn On Delay, Input to 
Output 


keyz SGS-THOMSON 
'Y7 wcrozecrromes 
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T74LS14 


Figure 1 : Vin Versus Vout Transfer Function. Figure 2: Threshold Voltage and Hysteresis Ver- 
sus Power Supply Voltage. 
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Figure 3 : Threshold Voltage and Hysteresis Versus Figure 4. 
Temperature. 


SC-0022 


- THRESHOLD VOLTAGE - VOLTS 


AV; - HYSTERESIS - VOLTS 


V; 


T, - AMBIENT TEMPERATURE - °C 
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ky SGS-THOMSON 
7 wicrosectromecs T74LS15 


TRIPLE 3-INPUT AND GATE 


DESCRIPTION 

The T74LS15 is a high speed TRIPLE 3-INPUT 
AND GATE (with open collector output) fabricated in 
LOW POWER SCHOTTKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


e @® 


(Micro eee (Plastic che Carrier) 


ORDER CODES : 
T74LS15 D1 T74LS15 C1 
T74LS15 B1 T74LS15 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


fd 
Z> 
TIO 
1 20 


* Open Collector Outputs NC = No Internal Connection 
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T74LS15 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


[symbot [—~—~S~SParameter—SSSCSCS~idSCSCS~< YC 
Ti input Curent, nto inputs ——=SSSCS~=~—“~‘“—*~*~*~‘iSSC Ot Cm 
P10 [output curren, nto Outs —SSSCS~‘iSC“‘~*‘“OSSCSC*dCim CS 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device 
This is a stress rating only and functional operaton of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification 1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Temperature 
_Parumbers ge 


T74LS15XX 4.75 V 5.25 V 0 °C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ig ies Test Condition 
“Min. [Typ. (| Max. | (note 


) cc 
Vi Input HIGH Voltage | 20 | | Guaranteed Input HIGH Voltage 
VE Input LOW Voltage | | og | Guaranteed Input LOW Voltage 
| Vep __| Input Clamp Diode Voltage | -0.65 | -1.5 |Vcc=MIN, lin =-18 mA 


Output HIGH Current Voc = MIN, Vou = 5.5 V vA 
Vin = Vin 


aoe 
= 
| | 0.38 
a 
Po 
Ee 


Input LOW Current 


-0.4 |Voc = MAX, Vin = 0.4 V 
loch | Supply Current HIGH | 3.6 |Vcc = MAX, Inputs Open 
Supply Current LOW | 6.6 Vcc = MAX, Vin = 0 V 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C. 


20 |Vcc = MAX, Vin = 2.7 V 
0.1 |Vcc = MAX, Vin = 7.0 V A 
3.6 


ViH 
Vit 
Vep 
loH 
Vin = Vin 
mM 
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T74LS15 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| Limits sd 
Parameter Test Conditions =. 
jemmet | peer a Te a 
Turn Off Delay, Input to Dee 
Output Vec = 5.0 V 
tPHL Turn On Delay, Input to 17 35 |r. =15pF, Ri = 2.0 KQ 
Output 
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kw_ SGS-THOMSON 
7 iucroeLecrRomes T74LS20 


DUAL 4-INPUT NAND GATE 


DESCRIPTION 


The T74LS20 is a high speed DUAL 4-INPUT 
NAND GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS20 D1 T74LS20 C1 
T74LS20 B1 T74LS20 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


wu 

2 

a 
1 


NC = No Internal Connection 
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T74LS20 


LOGIC DIAGRAM AND TRUTH TABLE 


X L L = LOW Voltage Level 


x 
H H = HIGH Voltage Level 


X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


' Symbol | Parameter 3 Value | Unit 
| aii 
Voc Supply Voltage -—0.5 to7 V 


Vi Input Voltage, Applied to Input 


- 0.5 to 15 V 
— 0.5 to 5.5 | 
~ 30 to 5 mA 

lo Output Current, Into Outputs 50 | mA 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This ts a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Output Voltage, Applied to Output 


ices 


Input Current, Into Inputs 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Super votene —_ Temperature 


Typ. 
T74LS20XX | 4.75 V 5.25 V 0°C to +70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
emt rent | 
Vw [inputHIGH Voltage = | 2.0 | | [Guaranteed Input HIGH Voltage | Vv __| 
Vu ___linputLow voltage | | | (0.8 [Guaranteed Input LOW Voltage | Vv 

Vco__|Input Clamp Diode Voltage | | -0.65 | -15 |Vcc=MIN,In=-18mA | OV 
2.7 3. 


Vou Output HIGH Voltage 4 Vcc = MIN, lon = - 400 pA 


V 
Vin = Vir ae 
| eo LOW Voltage | 025 | 0.4 |lo = 4.0mA_|Vco = MIN 
a es lo =8.0mA |Vin=2.0V 

m 


as Input HIGH Current 20 |Vcc = MAX, Vin = 2.7 V 
0.1 |Vcc = MAX, Vin = 7.0 V A 


| m__inputLowcCurrent | | 
HL ~ tect Bl WO 
(note 2) 
|| 04 | 08 [Voc = MAX, Vin = 0 V 
aa eae 


Supply Current HIGH 
loc Supply Current LOW Vcc = MAX, Inputs Open 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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T74LS20 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits 


Parameter 


tPLH Turn Off Delay, Input to 9 15 ns 
Output | ‘Vcc = 5.0 V 


tpH. | Turn On Delay, Input to | 10 15 |CL=15pF. ns 
Output 
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DESCRIPTION 


The T74LS21 is a high speed DUAL 4-INPUT 
AND GATE fabricated in LOW POWER SCHOTT- 
KY technology. 


SCHEMATIC 


$C05230 


PIN CONNECTION (top view) 


DUAL IN LINE 


August 1988 


T74L821 


DUAL 4-INPUT AND GATE 


(Plastic Package) (Ceramic Package) 


ll 


M1 C1 
(Micro Package) (Plastic CHip Carrier) 


ORDER CODES : 
T74LS21 D1 T74LS21 C1 
T74LS21 Bt T74LS21 M1 


CHIP CARRIER 


= 2 
LL 
21 


NC = No Internal Connection 
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T74LS21 


LOGIC DIAGRAM AND TRUTH TABLE 


ABSOLUTE MAXIMUM RATINGS 


ot eso" a, 
: 
Peete 


Output Voltage, Applied to Output | -05t05.5 | 
put Current, Into Inputs | -30to5  ||smA 
Output Current, Into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This ts a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 


T74LS21XX 4.75V 5.25 V 0°C to+ 70°C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Paraioier Limits Test Condition 
min. [Typ. (| Max. (note 1) 


Input HIGH Voltage | 20 | | Guaranteed Input HIGH Voltage 
Input LOW Voltage FT] Guaranteed Input LOW Voltage 
Input Clamp Diode Voltage Vcc = MIN, lin = -18 mA 


ea Output HIGH Voltage ae a ee Vcc = MIN, lon = - 400 pA 
Vin = Vin 


| 0.5 | lo =8.0mA | Vin= Vu 

a. 
m 

BoB =r wien 

(note 2) 


0.1 Voc = MAX, Vin = 7.0 V A 
Input LOW Current ae ae 
IccH Supply Current HIGH | 


Vcc = MAX, Vin = 0.4 V 


| 0.4 
ere 
Supply Current LOW | 4.4 | 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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T74L821 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| Symbol Parameter 


tPLH Turn Off Delay, Input to 
Output 

tPHL Turn On Delay, Input to 
Output 


3 
57 S&S-THOMSON eemmnemeameen 
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7 icROELECTROMICS T74LS$22 


DUAL 4-INPUT NAND GATE 


DESCRIPTION 


The T74LS22 is a high speed DUAL 4-INPUT 
NAND GATE fabricated in LOW POWER SCHOTT- 
KY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


e 2? 


1 
(Micro Package) (Plastic CHip Carrier) 


ORDER CODES : 
T74LS22 D1 T74LS22 C1 
T74LS22 B1 T74LS22 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


wu 

=z 

a 
1 


PC1018! 


* Open Collector Outputs NC = No Internal Connection 
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T74LS22 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


vawe | Unit 
Supply Voltage -0.5 to7 
Input Voltage, Applied to Input — 0.5 to 15 V 


V 
Output Voltage, Applied to Output | -— 0.5 to 5.5 V 
Input Current, Into Inputs - 30 to5 mA 


Vcc 


| lo Output Current, Into Outputs 50 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device 
This is a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Temperature 
Partumbers gee 


T74LS22XX 4.75V 5.25 V 0°C to + 70°C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


_Min. |Typ. (*)| Max. | (note 1) 
Vin 
Vn 08_| 


Vin Input HIGH Voltage | 20 | |__| Guaranteed Input HIGH Voltage V 
Vit Input LOW Voltage a a) Guaranteed Input LOW Voltage V 

Input Clamp Diode Voltage Vcc = MIN, lin = -18 mA 
VoL 


cs Output HIGH Current oi 4 100 | Vcc = MIN, Von = 5.5 
Vin = Vit 
Output LOW Voltage | 025 | 0.4 | lo =4.0mA | Voc = MIN 
0.5 | ln =80ma | Vn=20V 
Ez Input HIGH Current 


| 0.35 | 
hi ey Veco = MAX, Vin = 2.7 V 
|_| InputLowCurrent | | | 0.4 | Vcc = MAX, Vin=04V | som 
| Aa VIN = 
fee leh ee 


20 yA 

0.1 Vcc = MAX, Vin = 7.0 V mA 
Supply Current HIGH | 0.8 | Voc = MAX, Vw=0V 
Supply Current LOW Vcc = MAX, Inputs Open 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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TLL 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Test Conditions 


Turn On Delay, Input to Ci = 15 pF, Ri = 2.0 KQ 
Output 
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QUAD 2-INPUT NAND BUFFER 


DESCRIPTION 


The T74LS26 is a high speed QUAD 2-INPUT 
NAND BUFFER (with open collector output) fabri- 
cated in LOW POWER SCHOTTKY technology. 


SCHEMATIC 


B1 D1 
(Plastic Package) (Ceramic Package) 


ef ®@ 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS26 D1 T74LS26 C1 
T74LS26 B1 T74LS26 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 
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T74LS26 


SCHEMATIC DIAGRAM 


L = LOW Voltage Level 


H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


| Symbol Parameter | Value | Unit | 
| Vcc _| Supply Voltage 
Input Voltage, Applied to Input 
| Vo , 
eae 


Output Voltage, Applied to Output 
Input Current, Into Inputs 
Output Current, Into Outputs ee: ee 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This 's a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification 1s not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


| Supply Voltage _—| nly Voltage 
Part Numbers = Temperature 
_Pattumvers Supe Net Max. 


T74LS26XX 4.75V 5.25 V 0°C to +70 C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


_ Min. (Typ. (*)| Max. | noe) 
V Input HIGH Voltage 2.0 ae Guaranteed Input HIGH Voltage 
for All Input 
Input LOW Voltage ae Guaranteed Input LOW Voltage 


for All Input 
Input Clamp Diode Voltage 
1000 | Vcc = MIN, Vou = 15 V 


ese 
oo Seer 
50 Vcc = MIN, Vou = 12 V 
= seerear——paate 
| | 035 | 05 | lo =8.0ma | Vn=20V 
0.1 Voc = MAX, Vin = 7.0 V mA 
ad | 0.4 | 
eel | 44 | 


Voc = MIN, lin = -18 mA 


Input LOW Current 
Supply Current HIGH 1.6 | Voc = MAX, Vin=0V 
Supply Current LOW Vcc = MAX, Input Open 


Notes: 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating ranges. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 
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ky SGS-THOMSON 


MICROELECTRONICS 


DESCRIPTION 


The T74LS27 is a high speed TRIPLE 3-INPUT 
NOR GATE fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


PIN CONNECTION (top view) 


August 1988 


DUAL IN LINE 


T74LS27 


TRIPLE 3-INPUT NOR GATE 


D1 
(Plastic Package) (Ceramic Package) 


ef ® 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS27 D1 T74LS27 C1 
T74LS27 Bt T74LS27 M1 


CHIP CARRIER 


vu 

z 

i) 
1 


NC = No Intemal Connection 
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T74LS27 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


[We [Output Votage, Appied to Output ——=~=“‘*~*~d;SC*~C SOK 
[iP input Curren, into inputs ———SSSCSC“‘“~*S*~“‘~rTSC*‘“~‘ ONO 
[te [Output Curent, nto Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This Is a Stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Temperature 
Min. | Typ. | Max. | os 
T74LS27X 


0°C to + 70 °C 
XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Symbol Parameter Limits Test Condition 
d "Min. _[Typ. (*)| Max. (note 1) 


Input HIGH Voltage ae ee eee Guaranteed Input HIGH Voltage V 
Input LOW Voltage a 0.8 |Guaranteed Input LOW Voltage V 
7 


Input Clamp Diode Voltage 


Output HIGH Voltage 2.7 
Output LOW Voltage 

Input HIGH Current Pl 
Input LOW Current ee 


Output Short Circuit Current 
(note 2) 


Supply Current HIGH [= | 4.0 |Vcc = MAX, Vin =0V 
Supply Current LOW en 3 | 6.8 | Vcc = MAX, Inputs Open mA 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C. 


- 1.5 |Vcc = MIN, lin = -18 MA 


3 Vcc = MIN, lon = - 400 pA 


4 = V 
en Vin = Vit aa 
| 025 | 04 [tx =4.0mA [Voc = MIN 
| 035 | 05 |ln=8.0ma_ |Vin=2.0V 

20 |Vcc = MAX, Vin = 2.7 V 
0.1 |Vcc = MAX, Vin = 7.0 V mA 
|-04 |Vcc=MAX,V=04V | mA | 

| mA_| 
| mA_| 


|| - 0 . 
fied icine ac 
4.0 


A 
mA 
mA 


2/3 CTI SGS-THOMSON 
\/ | MICROELECTROMICS 
120 


T74LS27 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Turn Off Delay, Input to 10 15 
Output 
Turn On Delay, Input to C. = 15 pF, es 
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QUAD 2-INPUT NOR BUFFER 


DESCRIPTION 


The T74LS28 is a high speed QUAD 2-INPUT 
NOR BUFFER fabricated in LOW POWER 
SCHOTTKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


il 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS28 D1 T74LS28 C1 
T74LS28 B1 T74LS28 M1 


CHIP CARRIER 


w 
=) 
> 


pc10210 


NC = No Internal Connection 
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LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


Input Gurrent, Into Inputs 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device 
This 1s a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Temperature 
Min. | Typ. | Max. 


T74LS28XX 4.75 V 5.25 V 0 °C to + 70°C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
(note 1) 


Parameter 


Via | Input HIGH Voltage i BO | 
| Vu__|InputLow voltage —s—“s s| S| | CY 


- 0.85 -1.5 |Vcc =MIN, lin = -18 mA 
2./ Voc = MIN, lon = - 1.2 mA, 
Vin = Vit 


Vop Input Clamp Diode Voltage V 
VoH Output HIGH Voltage V 
Vo. | Output LOW Voltage | 025 | 04 |ln=12mA_| 
0.35 lo. = 24 mA V 
lu | Input HIGH Current 1.0 Voc = MAX, Vin = 2.7 V uA 
1.0 100 |Vcc = MAX, Vin=70V LA 
I__{ Input LOW Current | || 0.4 | Vee = MAX, Vin = 0.4 V 
los Output Short Circuit Current fl hie Vcc = MAX, Vout = 0 V mA 
(note 2) 
ICCH Supply Current HIGH 2.1 3.6 |Vcc = MAX mA 


loc. __|SupplyCurrenttow | | tt | 13.8 [Vec=MAX SS |ma 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2 Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C 
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T74LS28 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Turn Off Delay, Input to 12 24 
Output Vec = 5.0 V 
tPHL Turn On Delay, Input to Ci = 45 pF, Ri = 667 Q 
Output 
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8-INPUT NAND GATE 


DESCRIPTION 


The T74LS30 is a high speed 8-INPUT NAND 
GATE fabricated in LOW POWER SCHOTTKY 
technology. 


SCHEMATIC 
D1 
(Plastic Package) (Ceramic Package) 


e @ 


(Micro Package) (Plastic Chip Carrier) 


A a 
Bo 
Cc a 
Do 
E o 
Fo 
G 5 
H 5 


ORDER CODES : 
T74LS30 D1 T74LS30 C1 
T74LS30 B1 T74LS30 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


o 8 
z> 
| LJ 
1 


20 


PC10230 


NC = No Internal Connection 
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LOGIC DIAGRAM AND TRUTH TABLE 


Ta M™MooOOVOY 


$C05220 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


Value Unit 
-0.5 to 7 V 


- 0.5 to 15 V 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This 1s a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage 


Temperature 


| Max. | 


XX = package type. 
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T74LS30 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


eae Test Condition unit 
‘iene note 1 
te Input HIGH Voltage | 20 | |__| Guaranteed Input HIGH Voltage 


| Vu | inputLowvoltage | | | 0.8 | Guaranteed Input LOW Voltage | V_| 
[Input Clamp Diode Voltage |__| - 0.65 | Veo = MIN, lv = -18 mA 


is sae HIGH Voltage [et fe Vcc = MIN, lon = - 400 pA V 
os = Vit 
Output LOW Voltage 225 | 04 His s0mA Voc = MIN 


aren Vin = 2.0 V 


Input HIGH Current mikeE Vee = MAX, Vin = 2.7 V 
0.1 a = MAX, Vin = 7.0 V mA 


ot | Input LOW Current —+— - eee 4 | Vcc = Vcc = MAX, Vin=0.4V Vin = 0.4 V 


mA 
Output Short Circuit Current - 100 | Vcc = MAX, Vout = 0 V mA 
(note 2) 


| lech | Supply CurrentHIGH | | 0.35 | 0.5 | Voc = MAX, Vin = 0 V 
| loc. _| Supply CurrentLow || 0.6 | 1.1 | Voc = MAX, Inputs Open 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


AC CHARACTERISTICS: Ta = 25°C saeco AC test circuits and waveforms see databook introduction) 


Parameter 


tPHL Turn On Delay, Input to 
Output 


tPLH Turn Off Delay, Input to 
Output 
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QUAD 2-INPUT OR GATE 


DESCRIPTION 


The T74LS32 is a high speed QUAD 2-INPUT 
OR GATE fabricated in LOW POWER SCHOTTKY 
technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


Fil @ 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS32 D1 T74LS32 C1 
T74LS32 B1 T74LS32 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


uw 
z > 
ase 
1 20 


Pc10170 


NC = No Internal Connection 


August 1988 1/3 


131 


T74LS32 


LOGIC DIAGRAM AND TRUTH TABLE 


Y 


L = LOW Voltage Level 
$C05200 H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


re 
[ir [input Curent into npus SSCS 80 | 
ig 


Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers 7 Supply Zone e Temperature 
in. 


T74LS32XX 4.75V| 50V | 5.25V 0 °C to + 70 °C 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| nee re re [oe 
Min. |Typ.(*)| Max. nee) 

| _Vu_| InputLow voltage | |_| 0.8 | Guaranteed Input LOW Voltage | V_| 

| Veo | Input Clamp Diode Votage | | -0.65 | -1.5 | Voc=MIN,Im=-18mA 


Vou | Output HIGH Voltage 2.7 Voc = MIN, lon = -400 pA, 
Vin = Vit 


Vo. | Output LOW Voltage | | 0.25 | 0.4 | lo =4.0mA | Voc = MIN 


0.35 | 05 | Io =8.0mA | Vin=Vit 


Input HIGH Current aes Voc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


Input LOW Current | L084 | Veo = MAX, Vin = 0.4 V mA 


Output Short Circuit Current Vcc = MAX, Vout = 0 V 


(note 2) 
Supply Current HIGH Voc = MAX, Inputs Open 
4.9 Vcc = MAX, Vin = 0 V 


loc Supply Current LOW : | 98 | 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C 
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T74LS32 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits ; 
Parameter | kimits Test Conditions 
teLH Turn Off Delay, Input to Lee 22 
Output 
tPHL Turn On Delay, Input to 22 
Output 
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QUAD 2-INPUT NOR BUFFER 


DESCRIPTION 


The T74LS33 is a high speed QUAD 2-INPUT 
NOR BUFFER fabricated in LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) - 


fe 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS33 D1 T74LS33 C1 
T74LS33 B1 T74LS33 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


# 
a 
20 


* Open Collector Outputs NC = No Internal Connection 
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LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


[symbol | ——~=~*~“*‘~*~é mete Conit 
Ci | es 
Cte coe 


Output Voltage. Applied to Output — 0.5 to 10 
Input Current, Into Inputs —30to5 mA 
Output Current, Into Outputs | es, mA 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 
| | 
| Part Numbers Supply Yotege __ Temperature | 
| Min. Typ. | Max. 
T74LS33XX 475V 50V 525V_ 0°C to + 70 °C | 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Been eeae Test Condition 
Min. | Typ. (*)! Max. | (note 1) 
Vin Input HIGH Voltage 2 | . Guaranteed Input HIGH Voltage V 
| Input LOW Voltage | V 
Veo ‘Input Clamp Diode Voltage | -065 | -15 '!Vcc =MIN, lin =-18 mA V 
Output HIGH Current yA 


!Output LOW Voltage 


| 
1 


025 | 04 lo =12mA 
0.35 | 05 ‘In =24mA 'Vin=2.0V 


20 Voc = MAX, Vin = 2.7 V 
0.1 Vcc = MAX, Vin = 7.0 V 


HH 


| Input HIGH Current 


Nie Input LOW Current -0.4 |Vcc = MAX, Vin = 0.4 V 
IccH | Supply Current HIGH 20 Voc = MAX, Vin=0V m 


3.6 A | 
loci Supply Current LOW Pa 0 aaa 4 Vcc = MAX, Inputs Open 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Typical values are at V cc = 5.0 V, Ta = 25 °C. 
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T74LS33 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 
ee 


Symbol | Parameter ee Test Conditions Unit 

' Min. Typ. | Max. 

tPLH Turn Off Delay, Input to | 20 32 ns 
Output l iVcc = 5.0 V 

tPHL Turn On Delay, Input to | | 18 28 Iss = 45 pF, Ri = 667 Q ns 
Output | | | 
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QUAD 2-INPUT NAND BUFFER 


DESCRIPTION 


The T74LS37 is a high speed QUAD 2-INPUT 
NAND BUFFER fabricated in LOW POWER 
SCHOTTKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ef 


1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS37 D1 T74LS37 C1 
T74LS37 B1 T74LS37 M1 


$€05250 


CHIP CARRIER 


w) 
uo 

> 

a 


vu 

=z 

a 
1 


20 


NC = No Internal Connection 
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T74LS37 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


| 


| Symbol _| 
|__| input Current, into Inputs 
| to | Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


0 °C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
Symbol | Penmeter a Te (note 1) co 
V 
V 
V 
V 
V 
V 
LA 
mA 
mA 
mA 
mA 


bp atl 


Input HIGH Voltage P.*_ Guaranteed Input HIGH Voltage 
Input LOW Voltage Ro. | 08 | Guaranteed Input LOW Voltage 
Input Clamp Diode Voltage era 
- 
VoL 


oa 
pos a 
cs 
Vin = Vit 

pws [Pettoweew restos tiespem weeny 
fos [05 [in =24ma | Yw=20V [iv 

Bae Voo=MAX.Vn=04V | mA _ 

: mA 


Vcc = MIN, lin = -18 MA 


3.4 Voc = MIN, lon = - 1.2 mA, 


.|olo 
w lio 
CO lmlan 


15 
Input HIGH Current ; Voc = MAX, Vin = 2.7 V 
0.1 Voc = MAX, Vin = 7.0 V 
Vcc = MAX, Vout = 0 V 


Input LOW Current 

Poe Output Short Circuit Current - 30 = 

Supply Current HIGH le Voc = MAX, Vin = 0 V 

Supply Current LOW Le Vcc = MAX, Inputs Open | mA 


(note 2) 
Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


tPLH Turn Off Delay, Input to 
Output 

tPHL Turn On Delay, Input to Cr = 45 pF, R. = 667 Q 
Output 
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QUAD 2-INPUT NAND BUFFER 


DESCRIPTION 


The 1T74LS38 -is a high speed QUAD 2-INPUT 
NAND BUFFER (open collector outputs) fabricated 
in LOW POWER SCHOTTKY technology. 


SCHEMATIC 
(Plastic Package) (Ceramic Package) 


ef ®@ 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS38 D1 T74LS38 C1 
T74LS38 B1 T74LS38 M1 


CHIP CARRIER 


ud 

o 
> 
_ 


ws 
z 
a 
1 20 


* 
Open Collector Outputs NC = No Internal Connection 


August 1988 1/3 


143 


T74LS38 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 


H = HIGH Voltage Level 
X = Don't Care 


i 
ma 


Flo Output Current, Into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device 
This 1s a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification ts not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Typ. 
475V° 50V 


| Part Numbers Temperature 


‘T74LS38XX 525 V 0 °C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| Symbol Durante: | Limits Test Condition Unit 

| | ' Min. | Typ. (*)! Max. (note 1) 
Vin _, Input HIGH Voltage 2.0 | V 
Vit ' Input LOW Voltage 0.8 ! Guaranteed Input LOW Voltage 
Vep Input Clamp Diode Voltage -0.65 | -1.5 
lou Output HIGH Current 250 |Vcc = MIN, Vou = 5.5 V pA 

Vin = Vir 

Vo. | Output LOW Voltage 0.25 04 !lo=12mA 


| 035 | 05 |i, =24mA 
| Iu [Input HIGH Current | | 1.0 Voc = MAX, Vin = 2.7 V 
0.1 |Vcc = MAX, Vin = 7.0 V mA 


liv Input LOW Current -0.4 !Voc = MAX, Vin = 0.4 V 


ICCH Supply Current HIGH 0.9 2.0 |!Vcc = MAX, Vin =0 V | mA 


loot Supply Current LOW | 60 | 12 | Vcc = MAX, Inputs Open mA 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
(") Typical values are at Vcc = 5.0 V, Ta = 25°C 
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AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 
ee lg Re ee Re me me eg ee a ee 


| Symbol , Parameter =e oui Test Conditions | Unit 

| ' Min. Typ. | Max. 
| tpty Turn Off Delay, Input to 3 20 32 ns 
. Output Vcc = 50 V ; 
teu. | Turn On Delay, Input to | 18 | 28 ,C.=45 pF, Ri = 6672 ons 
Output | | 
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DUAL 4-INPUT NAND BUFFER 


DESCRIPTION 


The T74LS40 is a high speed DUAL 4-INPUT 
NAND BUFFER fabricated in LOW POWER 
SCHOTTKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


e 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS40 D1 T74LS40 C1 
T74LS40 B1 T74LS40 M1 


CHIP CARRIER 


uw 

z 

= 
1 


NC = No Internal Connection 
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LOGIC DIAGRAM AND TRUTH TABLE 


H = HIGH Voltage Level 


ABSOLUTE MAXIMUM RATINGS 


[symbol [—~—~S~Sarameter 
[1 [input Current info inputs SCS” 
[to | Output Curent into Outputs SSS 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


Min. Typ. Max. 
T74LS40XX 5.25 V 0°C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
Ss | Limits 
| Symbol | Parameter | Typ. (*)| Max. (note 1) cc 


Input HIGH Voltage 0 ee Guaranteed Input HIGH Voltage 
Input LOW Voltage aaa Guaranteed Input LOW Voltage 
Vop Input Clamp Diode Voltage Vcc = MIN, lin = -18 MA 


VoH Output HIGH Voltage Voc = MIN, lon = - 1.2 mA 
Vin = Vit 


lo.=12mA_ |Vcc = MIN 
lo. = 24mA_ |Vin=2.0V 


0.1 |Vcc = MAX, Vin = 7.0 V 

1 | Input LOW Current | | 0.4 [Vcc = MAX, Vin = 0.4 V mA 
= 

| 045 | A 


Output Short Circuit Current} - 30 - 1380 |Vcc = MAX, Vin=0 V m 
=OV m 


(note 2) 
IccH Supply Current HIGH Voc = MAX, Vin = 
| 3.0 | 6.0 {Vcc = MAX, Inputs Open 


Ico Supply Current LOW 
Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


Vor Output LOW Voltage 


IH Input HIGH Current 


N 

NJ 
2/9 
WwW ih 
ona 


2/3 
i 


T74LS40 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Te [am | Test Camatone | at 
Parameter Test Conditions 
jevmct | Parmeter aS 
Sl ion i fall 
Output Vcc = 5.0 V 
Pe arenes Te T= petencnrs 
Output 
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a MULTI-FUNCTION CAPABILITY 

a MUTUALLY EXCLUSIVE OUTPUTS 

a DEMULTIPLEXING CAPABILITY 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
a TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The LSTTL/MSI T74LS42 is a Multipurpose 
Decoder designed to accept four BCD inputs and 
provide ten mutually exclusive outputs. The LS42 is 
fabricated with the Schottky barrier diode proces for 
high speed and is completely compatible with all 
TTL families. 


PIN NAMES 

Ao to_A3 ADDRESS INPUTS 

0 to 9 OUTPUTS, ACTIVE LOW 
PIN CONNECTION (top view) 


DUAL IN LINE 


nt a ae ae 7 


September 1988 


T74L$S42 


ONE-OF-TEN DECODER 


D1 
(Plastic Package) (Ceramic Package) 


il 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS42 D1 T74LS42 C1 
T74LS42 B1 T74LS42 M1 


CHIP CARRIER 


uw 

z 

@ 
1 


Os ON ee TN 


NC = No Internal Connection 
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TRUTH TABLE 


0 


H = HIGH Voltage Level 
L = LOW Voltage Level 


Treoer-TtereoteTtOerHtereTeTte 
ee he ee i ee ee 
Lal ee ow LL ee ee 
a a, 2 ek a re 
ages a as gem Geel CS ae ieee sl aed ee coe aes Oa ER oo 
a ae ae ae es Se, SE eas ee i |e 
aL: 202k a es a ee 
ee ee Ee 
ek cE. EE ae ek ae Se er ke ee) 
a a Ee ee eo a | 
ae LE ol 
ee sok: oo SL Ee Ee 
Lule ir tr r rrr rT LL) Ol 
akc ska a See ek Ze a. oe | Ol 


LOGIC SYMBOL AND LOGIC DIAGRAM 


123456791 N 
Lc-00es 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Value Unit 
= 05 to 15 
esate | mA | 
lee ce [mA 


Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operatonal sectons of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


Output Voltage, Applied to Output | = 05to10 
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T74LS42 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Zoltage Temperature 


Min. | Typ. | Max. 
4.75 V 


XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS42 decoder accepts four active HIGH BCD The most significant input A3 produces a useful in- 
inputs and provides ten mutually exclusive active hibit function when the LS42 is used as a one-of- 
LOW outputs, as shown by logic symbol or diagram. eight decoder. The Ag input can also be used as the 
The active LOW outputs facilitate addressing other Data input in an 8-output demultiplexer application. 
MSI units with active LOW input enables. 


The logic design of the LS42 ensures that all outputs 
are HIGH when binary codes greater than nine are 
applied to the inputs. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 

Sees Limits 

-symbot | Parameter Typ. (* <a | 

Input HIGH Voltage Ya Guaranteed Input HIGH V 
Threshold Voltage for all Inputs 

Input LOW Voltage poe Guaranteed Input LOW 


baal 


Threshold Voltage for all Inputs 


Typ. (*)| 
| Voo__| Input Clamp Diode Voltage | | - 0.65 | - 1.5 | Voc=MIN, in =-18 mA 
Output HIGH Voltage Latte Voc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 
VoL Output LOW Voltage | | 025 | 04 | ig = 4.0ma | Vcc = MIN 
Vin = Vin or V 

[98s [es [ios 80a | pera Ya 

0.1 Voc = MAX, Vin = 7.0 V mA 
Input LOW Current 

| ee Output Short Circuit Current - 20 faa Vec = MAX, Vout = 0 V mA 

(note 2) 


N 
io) 


lec Power Supply Current Vcc = MAX, 


Notes: 1. For conditions shown as MIN or MAX,use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| Min. | Typ. | Max. | 
Pe fpremern TET 
tPHL Fig. 2 15 25 
il auld OE 
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T74LS42 


AC WAVEFORMS 
Figure 1. 
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Figure 2. 
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DUAL 2-WIDE 2-INPUT / 3-INPUT AND-OR-INVERT GATE 


DESCRIPTION 

The T74LS51 is a high speed DUAL 2-WIDE 2- 
INPUT / 3-INPUT AND-OR-INVERT GATE fabri- 
cated in LOW POWER SCHOTTKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ef @ 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS51 D1 T74LS51 C1 
T74LS51 B1 T74LS51 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


sie 
a1n18 
321 


NC = No Internal Connection 


August 1988 1/3 
155 


T74LS51 


LOGIC DIAGRAMS 


ABSOLUTE MAXIMUM RATINGS 


[Symbor unit 
Tv; | input Votage, Applied tolnut ——CSC~“‘“‘*S*S*‘“‘*‘“~*~dSCS*‘“‘C SY 
"Vo | Output Vatage, Applied to Oupul ———=SSCS~C~S~“~dSOSC‘ CYC 
Ti input Curent nto inputs CA 
To | Output Curent nto Outputs Tia 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers |__ Supply Voltage Temperature 
_Partumers gO 


T74LS38XX 4.75V| 50V |5.25V 0 °C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Min. _[Typ. (*) (note 1) 
2.0 


| Max. | 

Input HIGH Voltage | 2.0 | || Guaranteed Input HIGH Voltage _| 
| teense ted 
i | 15 | 


Vin 
| Vu___|inputLow Voltage | 
| Veo _|Input Clamp Diode Voltage | | - 0.65 | 


Output HIGH Voltage ae Vcc = MIN, lon = - 400 pA 
Vin = Vir 


ee ee 
03s [05 fia =8.0ma |Yn=20¥ 

EM icin 

| oer 


20 Vcc = MAX, Vin = 2.7 V 
Input LOW Current 


0.1 Vcc = MAX, Vin = 7.0 V 
Output Short Circuit Current} - 20 
(note 2) 


mA 

mA 
Supply Current HIGH 
Supply Current LOW 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


mA 
Heal 


2 KY) iitmouscmowes 


T74LS51 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| symbol Parameter 


tPLH Turn Off Delay, Input to 
Output 

tPHL Turn On Delay, Input to 
Output 
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3-2-2-3-INPUT AND-OR-INVERT GATE 


DESCRIPTION 

The T74LS54 is a high speed 3-2-2-3-INPUT 
AND-OR-INVERT GATE fabricated in LOW 
POWER SCHOTTKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ef ®@ 


1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS54 D1 T74LS54 C1 
T74LS54 Bt T74LS54 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


y 3 
Bin 
1 20 


NC = No Internal Connection 
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LOGIC DIAGRAM 


A 
B 
C 
D 
E 
F 
G 
H 
] 
L 


ABSOLUTE MAXIMUM RATINGS 


[Symbol| Parameter 
Supply Voltage 
Input Voltage, Applied to Input 


Output Voltage, Applied to Output 
Input Current, Into Inputs 
Output Current, Into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 


implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


0°C to + 70 °C 


GUARANTEED OPERATING RANGE 


Supply Voltage 

Beg cope |__ Supply Voltage 
|_Min. | Typ. | Max. | 

T74LS54XX 4.75 V 5.25 V 


XX = package type. 
2/3 (7 SGS-THOMSON 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


(note 1) 


Input HIGH Voltage i Guaranteed Input HIGH Voltage 
Input LOW Voltage | 0.8 | Guaranteed Input LOW Voltage 
ka 
VoL 
lH 
lie 


Input Clamp Diode Voltage | -0.65 | - 1.5 |Vcc =MIN, hn =-18 mA 


Output HIGH Voltage 2.7 3.4 Vcc = MIN, lon = - 400 pA V 


_ | Output LOW Voltage 
oe Input HIGH Current 


— Vin = Vit 

| 0.4 [lo =4.0mA_|Vcc = MIN 

| 0.5 ln =8.0mA_ |Vin=20V 

Ld Voc = MAX, Vin =2.7V i 
Voc = MAX, Vin = 7.0 V mA 

| -0.4 |Vcc=MAX,Vin=0.4V | mA _| 


[erl0a Nee Ma Yancy 
=0V 


Input LOW Current 


Output Short Circuit Current) - 2 
(note 2) 


IccH Supply Current HIGH Vcc = MAX, Vin = 
lect | Supply Current LOW Vcc = MAX, Inputs Open 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


ro) 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


| Symbol | Parameter 


tPLH Turn Off Delay, Input to 
Output 

tPHL Turn On Delay, input to 12.5 20 
Output 
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2-WIDE 4-INPUT AND-OR-INVERT GATE 


DESCRIPTION 


The T74LS55 is a high speed 2-WIDE 4-INPUT 
AND-OR-INVERT GATE fabricated in LOW 
POWER SCHOTTKY technology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ef ®@ 


(Micro eee (Plastic te Carrier) 


ORDER CODES : 
T74LS55 D1 T74LS55 C1 
T74LS55 B1 T74LS55 M1 


CHIP CARRIER 


rw 

=z 

Ld 
1 


NC = No Internal Connection 
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LOGIC DIAGRAM 


Y 


A 
B 
C 
D 
E 
F 
G 
H 


ABSOLUTE MAXIMUM RATINGS 


Symbol ——~S~*~S*~aramster SSSSCSC*iSSSCat 
a 
ei 


Input Current, Into Inputs — 30 to 5 
Output Current, Into Outputs ee ae 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This |s a stress rating only and 
functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification Is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers Temperature 


0 °C to + 70 °C 


XX = package type 


2/3 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


cot ren SRT 
Vit 

VoH 

Vor 

ti 


Input HIGH Voltage | Guaranteed Input HIGH Voltage 
Input LOW Voltage | 0.8 {Guaranteed Input LOW Voltage 


Vep Input Clamp Diode Voltage - 1.5 |Vcc = MIN, lin = -18 MA 


cz Output HIGH Voltage 27 
a Output LOW Voltage 


Input LOW Current 
(note 2) 
| 0.8 [Vcc = MAX, Vin = 0 V 
0 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


<<! 
oO 
Can) 
S 


3.4 LT Voc = MIN, lon = - 400 pA 
Vin = Vit 
lo = 4.0mA_ |Voc = MIN 


V 
| 0.5 Ho =8.0mA_ |Vin=2.0V 
Vcc = MAX, Vin = 2.7 V 
0.1 |Vcc = MAX, Vin = 7.0 V 
| -0.36 [Voc = MAX, Vin = 0.4 V 
1. 


nN 
oO 


Bo = MAX, Vin = 0 V 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


tPLH Turn Off Delay, Input to 
Output 

tPHL Turn On Delay, Input to 
Output 
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DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION 


The T74LS74A dual edge-triggered flip-flop utilizes 
Schottky TTL circuitry to produce high speed D-type 
flip-flops. Each flip-flop has individual clear and set 
inputs, and also complementary Q and Q outputs. 


Information at input D is transferred to the Q output 
on the positive-going edge of the clock pulse. Clock D1 

triggering occurs at a voltage level of the clock pulse (Plastic Package) (Ceramic Package) 
and is not directly related to the transition time of the 
positive-going pulse. When the clock input is at 


either the HIGH or the LOW level, the D input 
signal has no effect. 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


@ 


ORDER CODES : 
T74LS74A D1 T74LS74A C1 
T74LS74A B1 T74LS74A M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


wT 
B 
2 


NC = No Internal Connection 
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LOGIC SYMBOL 


LOGIC DIAGRAM AND TRUTH TABLE 


Operating | Inputs | Outputs | 
Mode G[ofa|a 
Set 


Reset (clear) 
* Undetermined 
Load "1" (set) 
Load "0" (reset) 


* Both outputs will be HIGH while both S p and C p are LOW, 

but the output states are unpredictable if S p and C p go 
HIGH simultaneously. 
The output levels in this configuration are not guaranteed to 
meet the minimum levels for Von if the lows at Preset and 
Clear are near Vii maximum Furthermore, this configuration 
is nonstable , that is, it will not persist when either Preset or 
Clear returns to its inactive (high) level. 

HIGH Voltage Level 

LOW Voltage Level 

Vec = Pin 11 Don't Care 

GND = Pin 4 Lower case letters indicate the state of the referenced 

() = Pin numbers input (or output) one set-up time prior to the LOW to 

HIGH clock transition. 


- 
Hon ow ou 


ABSOLUTE MAXIMUM RATINGS 


Sr unit 
[Vo | Output Votage, Applied to Output 
i TmA 
it ! ma 


Output Voltage, Applied to Output — 0.5 to 10 
Input Current, into Inputs -— 30 to5 mA 


Output Current, into Outputs ae See mA 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 
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GUARANTEED OPERATING RANGE 


Part Numbers |__ Supply Voltage | Temperature 
| rants] Teme 


T74LS74AXX 4.75V 5.25 V 0°C to + 70°C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Input HIGH Voltage Fo ae Guaranteed Input HIGH Voltage 
for All Input 
Input LOW Voltage a ee Guaranteed Input LOW Voltage 
for All Input 


Input Clamp Diode Voltage | | Vcc = MIN, lin = -18 mA 
Output HIGH Voltage ee ear Vcc = MIN, lo = - 400 pA V 
Vin = Vin or Vic per Truth Table 
Vin = Vin or Vit 
935 | 05 | lr=80mA | per Truth Table 
0.1 | Vcc = MAX, Vin= 7.0 V mA 
0.2 
Vcc = MAX, Vin = 0.4 V 
-0.8 
- 100 


A 
A 
A 


Input HIGH 
Current 


Input LOW Data, Clock L m 
Current Set, Clear 

Lee 4 Output Short Circuit Current aaa Vcc = MAX, Vin = 0 V m 
note 2 

| tec | a a m 


loc Power Supply Current | 8.0 | Vcc = MAX | mA | 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under garanteed operating ranges . 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


5 


AC CHARACTERISTICS :T, =25 TC 


Limits 
Parameter 
| Parmeter bapa 


Maximum Clock Frequency 


(7 SGS-THOMSON 3/5 
S| | pote mtd 16 
9 


T74LS74A 


AC SET-UP REQUIREMENTS : T, = 25 © 


| Min. | yp. | Max. | 


Clock, Clear, Set Pulse Width 


Data Set-up Time | HIGH| 25. | 


Hold Time 


AC WAVEFORMS 
Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


th(H) = 0 


ts (L) 


a 
$-7993 


* The shaded areas indicate when the input is permitted to change for predictable output performance 


ee ky 8GS:THOMsON 
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T74LS74A 


Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


:]Dx- SII Um: 


ts (L) *n(L)=0 's(H) "nCH) = 0 
w(t) 


a 


S-7996 


* The shaded areas indicate when the input is permitted to change for predictable output performance. 
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DUAL 4-INPUT MULTIPLEXER 


DESCRIPTION 


The T74LS75 is a 4-bit D latch; it is applied as tem- 
porary storage for binary information between 
processing units and input/output or indicator units. 
When the Enable is HIGH, the information present 
at data (D) input shifts to the Q output, wich follows 
the data input on conditio that the Enable remains 


HIGH. If the Enable goes LOW, the information is B1 D1 
kept at the Q output until the Enable is allowed to go (Plastic Package) (Ceramic Package) 
HIGH. 
M1 C1 
(Micro Package) (Plastic Chip Carrier) 
PIN NAMES 


ORDER CODES : 
T74LS75 D1 T74LS75 C1 
T74LS75 B1 T74LS75 M1 


Data Inputs 
Enable Input Latches 0, 1 
Enable Input Latches 2, 3 
Latch Outputs 
Compementary Latch Outputs 


CHIP CARRIER 


oO 
co 
pal 


20 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM AND TRUTH TABLE 


Do D, Dy Ds 
Eo 


E 2-3 
Qo Qo Q; Q; Q2 Q2 Qz3 Q3 
@ (J () () 


LC10000 TO OTHER LC10010 


LATCH 
16 115141011 9 8 


(Each Latch) 


Notes: tn = bit itme before clock negative-going transition 
tn41 = bit time after clock negative-going transition 


Vec = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 
Input Voltage, Applied to Input 
Output Voltage, Applied to Output 


ie lg | Input Current, Into Inputs 
Fig Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


GUARANTEED OPERATING RANGE 
Supply Voltage 


Part Numbers imine. | Mae Temperature 


T74LS75XX 4.75V 5.25 V 0°C to + 70 °C 


XX = package type 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| symoot Parmeter time 
Cin. (rote 1 
Input HIGH Voltage Guaranteed Input HIGH Voltage V 
for All Input 
Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Input 


Input Clamp Diode Voltage 5 | Voc =MIN, lin =-18 mA V 
1 


a 
ao) 
- 


Output LOW Voltage lo. = 4.0 mA | Vcc = MIN 
Vin = Vin or Vit 
lo. = 8.0 MA | per Truth Table 


Vocc = MAX, Vin = 2.7 V 
peel Voc = MAX, Vin = 7.0 V mA 
Voc = MAX, Vin = 0.4 V 
-1.6 


0.35 


Input HIGH Current 


pov 
Output HIGH Voltage 3.5 Voc = MIN, lon = - 400 pA V 
Vin = Vin or Vit per Truth Table 
pes 
[oe 
20 LA 
80 
0. 
0.4 


D Input 
E Input 
lie Input LOW Current ion 
Output Short Circuit Current 20 - 100 | Vcc = MAX, Vin=0OV 

(note 2) 


Power Supply Current Lo al Vcc = MAX 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


D Input 
E Input 


2.0 
2.7 


> > 


mA 


AC CHARACTERISTICS: Ta = 25 °C 


Limits 
| Symbol | Parameter tite 

tPLH Propagation Delay, 

teHL Data to Q 

tPLH Propagation Delay, 

tPHL Data to Q 

tPLH Propagation Delay, 

tPHL Enable to Q 


Test Conditions 


Propagation Delay, 

tPHL Enable to Q 
| tw | Enable Pulse Width 
| th | HoldTime 


DEFINITION OF TERMS: 


SET-UP TIME (ts) - is defined as the minimum time following the clock transition from LOW to HIGH that 
required for the correct logic level to be present at the logic level must be maintained at the input in 
the logic input prior to the clock transition from LOW order to ensure continued recognition. A negative 
to HIGH in order to be recognized and transferred HOLD TIME indicates that the correct logic level 
to the outputs. may be released prior to the clock transition from 


HOLD TIME (tn) - is defined as the maximum time | LOW to HIGH and still be recognized. 
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AC WAVEFORMS 
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4-BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION 


The T74LS83A is a high-speed 4-Bit Binary Full 
Adder with internal carry lookahead. 


It accepts two 4-bit binary words (A1-A4, B1-Ba) and 
a Carry (Cin). It ganerates the binary Sum outputs 
(21-24) and the Carry Output (Court) from the most 
significant bit. The LS83A operates with either active 
HIGH or LOW operand (positive or negative logic). D1 

The T74LS83A is recommented for new designs (Plastic Package) (Ceramic Package) 


since it is identical in function with this device and 


features standard corner power pins. 
M1 C1 


(Micro Package) (Plastic Chip Carrier) 


PIN NAMES 
ORDER CODES : 
T74LS83A D1 T74LS83A C1 
T74LS83A B1 T74LS83A M1 


Operand A Inputs 
Operand B Inputs 


Carry Inputs 
Sum Outputs 
Carry Outputs 


PIN CONNECTION (top view) 
DUAL IN LINE CHIP CARRIER 
<2an 
PL LI 
2 i 


20 #19 


PC10400 


PC10390 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


10118 7 3 4 1 16 
A, B; Az Bz Az Bs Ay Bg 
Court 


Lc10140 


A, Bg 


(1) 7 (16) 


i ipa al amgtl 
yy Ve van YU 


os eH 
Ct ee HE 


Voc = Pin 16 
GND = Pin8 | (14) 


= Pin numbers 
( ) Cour LC10130 


ABSOLUTE MAXIMUM RATINGS 


[Symbol|—~—~—~S~*~*~<S*~ rameter SSS*~*~<“~*~dCS*~“*‘ USS 
Supply Voltage -— 0.5 to 7 
Input Voltage, Applied to Input -— 0.5 to 15 


Output Voltage, Applied to Output — 0.5 to 10 
Input Current, Into Inputs -30to5 
Output Current, Into Outputs i =. 60rd) mA 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This 's a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


3 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Min. | Typ. | Max. | 


T74LS83AXX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type 
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FUNCTIONAL DESCRIPTION 


The LS83A adds to 4-bit binary words (A plus B) plus sum outputs (21-24) and outgoing carry (Court) out- 
the incoming carry. The binary sum appears on the puts. 


Cin + (Ai + By) + 2(A2 + Ba) + 4(A3 + Bs) + 8(A4 + Ba) = 21+ 2224+ 4234+ 824+ 16CouT 
Where : (+) = plus 


Due to the symmetry of the binary add function the Note that with active HIGH inputs Carry In can not 
LS83A can be used with either all input and otput be left open, but must be held LOW when no carry 
active HIGH (positive logic) or with all inputs and out- in is intended. 

put active LOW (negative logic). 


Example: 


Cw | Ar | Ae | As | Aa | Br | Be | Bs | Ba] 2 | Be | Be | ee | Corp 
fitogiclbevels. <a i VNGh boa ie Ses aera ei eee bie) 2s 
jActiveHGH | o/oli}olii1}olo{i1{[i1i[1/olol] + |t+9-19 | 
Actvetow | 1} i}o}+}olo}1{+1{o}lo}ojia}1| o | Cany+5+6=12 | 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter | Limits Test Condition 
Mine Typ. (| Max (note 1) 
Input HIGH Voltage a ae Guaranteed Input HIGH Voltage Ls 
for All Input 
es Input LOW Voltage hate Guaranteed Input LOW Voltage Se 
for All Input 


=. Yan Inpuglamp Dade votage Voc = MIN, In = -18 mA 
Vin = a or Vic per Truth Table 
ee per Truth Table ze 


Input HIGH Current Vcc = MAX, Vin = 2.7 V 
CIN 

Any AorB 

ie Voc = MAX, Vin = 7.0 V 
ie AorB , : 


20 

-F 
ES LOW Current Voc = MAX, Vin = 0.4 V 
ar: - 0.4 
Any Aor B - 0.8 


S 


bees Output Short Circuit Current ee Vcc = MAX, Vin = 0 V 
note 2 
Power Supply Current Voc = MAX, All Inputs 0 V 
i a Vcc = MAX, A Inputs = 4.5 V 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS: Ta = 25 °C 


| Min. | Typ. | 
tPLH Propagation Delay, Cin Input 
tPHL to Any 2 Output 
tPLH Propagation Delay, Any A or 
tPHL B Input to & Output 
tPLH Propagation Delay, CIN Input i 
tPHL to Cout Output 
tPLH Propagation Delay, Any A or 
tPHL B Input to COUT Output 
AC WAVEFORMS 
Figure 1 Figure 2 


SC-0041 SC-0062 
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QUAD 2-INPUT EXCLUSIVE OR GATE 


DESCRIPTION 


The T74LS86 is a high speed QUAD 2-INPUT 
EXCLUSIVE OR GATE fabricated in LOW POWER 
SHOTTKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


e @ 


(Micro Package) (Plastic Chip Carrier) 


Vor 


ORDER CODES : 
T74LS86 D1 T74LS86 C1 
sc-4043 T74LS86 B1 T74LS86 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 
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LOGIC DIAGRAM AND TRUTH TABLE 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 
Input Voltage, Applied to Input 


Output Voltage, Applied to Output 


Input Current, into Inputs 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


| Typ. e 


T74LS86XX 4.75 ae 5.25 ee 0°C to + 70°C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
| Symbol pe Fv. ae (note 1) 
| Vin | Input HIGH Voltage |_| Guaranteed Input HIGH Voltage Pov | 
Lon | Input LOW Voltage a Guaranteed Input LOW Voltage 


a Input Clamp Diode Voltage —__|-085 | 15 Vcc = MIN, lin = -18 mA V 


Output HIGH Voltage Vcc = MIN, lon = - 400 pA 


Vin = Vin or Vit per Truth Table 


Vin = Vin or Vit 


lo. = 8.0 MA | per Truth Table 


40 Vcc = MAX, Vin = 2.7 V 
0.2 Vcc = MAX, Vin = 7.0 V 


ae Vcc = MAX. Vin=OV 


Vcc = MAX 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


note 2 


Output Short Circuit Current a 


2| 3h > 
> 


2/3 ITI SGS-THOMSON 
a 7 wcroguectromcs 
1 


T74LS86 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


tPLH Propagation Delay Other 

tPHL Input LOW VCC = 5.0 V 
tPLH Propagation Delay Other Ci = 15 pF 
tPHL Input HIGH 
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T74LS90 
T74LS92/93 


COUNTERS: LS90 DECADE LS92 DIVIDE BY TWELVE 


ws LOW POWER CONSUMPTION TYPICALLY 
45 mW 

es HIGH COUNT RATES TYP 50 MHz 

a CHOICE OF COUNTING MODES BCD, BI-QUI- 
NARY, DIVIDE-BY-TWELVE BINARY 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

e FULLY TTL AND MOS COMPATIBLE 


DESCRIPTION 


The T74LS90 T74LS92 and T74LS93 are high 
speed 4-bit ripple type counters partitioned into two 
sections. Each counter has a divide-by-two section 
and either a divide-by-five (LS90), or divide-by-eight 
(LS93) section which are triggered by a HIGH-to- 
LOW transition on the clock inputs. Each section can 
be used separately or tied together (Q to CP) to from 
BCD, bi-quinary, modulo-12, or modulo-16 
counters. All of the counters have a 2-input gated 
Master Reset (Clear), and the LS90 also has a 2- 
input gated Master Set (Preset 9). 


August 1988 


LS93 4-BIT BINARY 


B1 
(Plastic Package) 


ll 


(Ceramic Package) 


M1 
(Micro Package) 


(Plastic Chip Carrier) 


ORDER CODES : 
T74LSXX D1 T74LSXX C1 
T74LSXX Bt T74LSXX M1 


PIN NAMES 


CPo Clock (Active LOW Going Edge) 
Input to + 2 Section 


Clock (Active LOW Going Edge) 
Input to + 5 Section (LS90), + 6 
Section (LS92) 


CP; Clock (Active LOW Going Edge) 
Input to + 8 Section (LS93) 


Qo | (Output from+2 Section 
eee Outputs from + 6 (LS90), + 6 
(LS92), + 8 (LS93) Section 


Note : The Qo Outputs are guaranteed to drive the full fan out 
plus the CP; input of the device. 


MS:, MSe 
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T74LS90/92/93 


PIN CONNECTION (top view) 


PC-0070 


unit 
[Yes [Si Woags sto 
[vi [input votage, Appledtoimpul——=S~=~“~*‘“‘*~*~*“‘*‘~dtCS*‘“‘*‘Ct HCC 
[vo [Output Votage, Applied io Ouipat———=—S~S~SSCSC TOTO C*dSC 
fies mA 
Elena! ma 


Input Current, into Inputs 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This Is a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 
Min. | Typ. | Max. | 


T74L$90/92/93XX 4.75V 5.25 V 0°C to +70 °C 


XX = package type. 
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LOGIC DIAGRAM AND LOGIC SYMBOL 


GND = Pin 10 
() = Pin numbers. 


Q9(12) 


Q,(9) 


ky 


Q.,(8) 


SGS-THOMSON 
MICROELECTRONICS 


LC-0615 


LC-0017 


Q3(11) 


T74LS90/92/93 


NC = Pins 4, 13 


OCP, 
MRO, Q, O, a; 


571219 8 


NC = Pins 2, 3, 4, 13 


MR Q, Q QO, Q; 


2372986 11 


NC = Pins 4, 6, 7, 13 
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T74LS90/92/93 


FUNCTIONAL DESCRIPTION 


The LS90 LS92 and LS93 are 4-bit ripple type 
Decade, Divide-By-Twelve and Binary Counters 
respectively. Each device consists of four 
master/slave flip-flops which are internally con- 
nected to provide a divide-by-two section and a 
divide-by-five (LS90), divide by six (LS92) or divide- 
by-eigh (LS93) section. Each section has a separate 
clock input which initiates state change of the 
counter on the HIGH-to-LOW clock transition. State 
changes of the Q outputs do not occur simul- 
taneously because of internal ripple delays. There- 
fore, decoded output signals are subject to decoding 
spikes and should not be used for clocks or strobes. 
The QO output of each device is designed and 
specified to drive the rated fan-out plus the CP; input 
of the device. 


A gated AND asynchronous Master Reset (MR; - 
MRz2) is provided on all counters which overrides 
and clocks and resets (clears) all the flip-flops. A 
gated AND asynchronous Master Set (MS: - MS) 
is provided on the LS90 which overrrides the clocks 
and the MR inputs and sets the outputs to nine 
(HLLH). 


Since the output from the divide-by-two section is 
not internally connected to the succeeding stages, 
the devices may be operated in various counting 
modes. 


LS90 


A. BCD Decade (8421) Counter - The CPi 
input must be externally connected to the Qo 
output. The CPo input receives the incoming 
count and a BCD count sequence is 
produced. 


B. Symmetrical Bi-quinary Divide-By-Ten 
counter. The Qs output must be externally 
connected to the CPo input. The input count 
is then applied to the CP; input and a divide- 
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by-ten square wave is obtained at outpt Qo. 


C. Divide-By-Two and Divide-By-Five counter - 
No external interconections are required. 
The first flip-flop is used_as a binary element 
for the divide-by-two (CPo as the input and 
Qo as the output). The CP1 input is used to 
obtain binary divide-by-five operation at the 
Q3 output. 


LS92 


A. Modulo12, Divide By Twelve Counter - The 
CP; input must be externally connected to 
the Qo output. The CPo input receivers the 
incoming count and Q3 produces a sym- 
metrical divide by twelve square wave out- 
put. 


B. Divide By Two and Divide By Six Counter - 
External interconnections are required. The 
first flip-flop is used as a binary_element for 
the divide by two function. The CP; input is 
used to obtain divide by three operation at 
the Qi and Qe outputs and divide by six at 
the Q3 output. 


LS93 


A. 4-bit Ripple Counter - The output_Qo must 
be externally connected to input CPi. The 
input count pulses are applied to input CPo. 
Simultaneous divisions of 2, 4, 8, and 16 are 
performed at the Qo, Qi, Q2 and Qs outputs 
as shown in the truth table. 


B. 3-Bit Ripple Counter - the input count pulses 
are applied to input CP1. Simultaneous fre- 
quency divisions fo 2, 4, and 8 are available 
at the Qi, Q2 and Q3 outputs. Independent 
use of the first flip-flop is available if the 
reset function coincides with reset of the 3- 
bit ripple through counter. 
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MODE SELECTION LS90 


RESET/SET INPUTS OUTPUTS 
Qo Q; Q2 Q3 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care. 


BCD COUNT SEQUENCE LS90 


OUTPUT 
0 Q; Qo Q3 


COUNT 


, 


wevecnenso) 8 


Bete a ere aor 
Ede it ear 
Pe a ee 
ao SS ee eee 


Note : Output Qo connected to input CP; for BCD count. 


TRUTH TABLE LS93 


OUTPUT 


° 
2 
. 
= 


ODNONAWNYD=O0 
Le ree ae er Le 
EFEeOrLIerrIrr rire 
PELE r rr LIL er re 
2 ee a rae ee ee 


Note : Output Qo connected to input CP; 


T74LS90/92/93 


MODE SELECTION LS92 AND LS93 


RESET/INPUTS OUTPUT 


| MR: | MR | Qo Qi Qe Qs | 
H H L L L 
L H Count 
H L Count 
L L Count 


TRUTH TABLE LS92 


OUTPUT 
COUNT 


j?) 
° 
, 
2) 
N 
© 
w 


ODONOOAWNH=O 
ie wel ee re 
Lar rLLer rT Ieee 
Per ae Lee er er 
pa CS OAR SR ed wa ae a ell coe ce sol 


Note : Output Qo connected to input CP; 
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T74LS90/92/93 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Daranieter Test Condition 
__Min._|Typ. (*) ne 
Input HIGH Voltage 2.0 Guaranteed Input HIGH V 
Threshold Voltage for All Input 
Guaranteed Input LOW V 
Threshold Voltage for All Input 
Voc = MIN, 


Vin = Vin or Vic 
per Truth Table 


Input HIGH Current 


MS, MR 
CPo 

CP; (LS93) 4 
CP; (LS90, LS92 8 


0 
) 0 
4 
) 4 
8 


CPo, CP; (LS93 Vcc = MAX, Vin = 5.5 V 
CP; (LS90, LS92) 0 


Input LOW Current 
MS, MR 
CPo 
CP; (LS93) 
CP; (LS90, LS92) 
los Output Short Circuit Current 
(note 2) 


Notes : 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions. 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


AC SET-UP REQUIREMENTS: Ta = 25 °C, Vcc = 5.0 V 
Limits 


Parameter 


CPo Pulse Width 
CP; Pulse Width 


MS Pulse Width 


tw | 
etter 
| tree | 


Recovery Time MR to CP 


Recovery Time MS to CP 


RECOVERY TIME (trec) - is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to LOW in 
order to recognize and transfer HIGH data to Q output 


6/8 

oa SGS-THOMSON 
90 S/ i MICROELECTRONICS 
1 


T74LS90/92/93 


AC CHARACTERISTICS T, = 25 °C, Voc = 5.0 V, C, = 15 pF 


wo ee 

| Min. | 
[fax _| | 32 
| fwax_| 


CP Input Count Frequency 32 
fuax | CPy Input Count Frequency 


teLH Propagation Delay, CPo Input 
teHt | to Qo Output 


tptH | Propagation Delay, CP, Input 
tPHL to Q; Output 


tpt | Propagation Delay, CP; Input 
teHe to Q2 Output 
tptn | Propagation Delay, CP; Input 
tpH. | to Q3 Output 
tpLH Propagation Delay, CPo Input 
tpH. | to Q3 Output 

MS Input to Qo and Q3 Outputs 


MS Input to Q; and Q2 Outputs 
MR Input to any Output 


Figure. 


* 


The number of Clock Pulses required between the teu. and teLy measurements can be determined from the appropriate Truth Tables. 
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T74LS90/92/93 


Figure 2. 


Figure 3. 
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DESCRIPTION 


The T74LS91 is an 8 Bit Senal-In/Serial-Out Shift 
Register. This device is composed of eight RS 
master slave flip-flops, input gating and a clock 
driver. Single-rail data and input control are gated 
through inputs A, B and an internal inverter, in order 
to form the complementary inputs to the first bit of 
the shift register. Drive for internal common clock 
line is obtained by means of an inverter. The clock 
signal inverter driver causes this circuitry to shift in- 
formation one-bit on the positive edge of the input 
Clock pulse. 


TRUTH TABLE 


INPUTS AT t, OUTPUTS AT tris 


H = HIGH, L = LOW, X = Don't Care 


tn = Reference bit time 
tn = Bit tme after LOW to High Clock Transition 


PIN CONNECTION (top view) 


DUAL IN LINE 


PC10510 


September 1988 


T74LS91 


8-BIT SHIFT REGISTER 


D1 
(Ceramic Package) 


(Plastic Package) 


“a @ 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS91 D1 T74LS91 C1 
T74LS91 Bt T74LS91 M1 


CHIP CARRIER 


=) 

z 
ie 

2 


PC10520 


NC = No Internal Connection 
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T74LS91 


FUNCTIONAL BLOCK DIAGRAM 


LC 10200 


Vec = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter 
- 0.5 to 10 

|__| input Current intoinputs | 80to | mA 
| lo __| Output Current, into Outputs || mA 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended peniods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


T74LS91 
Limits Test Condition 
smoot | Parameter aT (note 1) co 
Input HIGH Voltage a ae Guaranteed Input HIGH Voltage 
for All Input 
Input LOW Voltage Loo oo Guaranteed Input LOW Voltage 
for All Input 
| |v 


nput Clamp Diode Voltage | -4.5 | Voc =MIN, lin = -18 mA 
: on 


Output HIGH Voltage Vcc = MIN, low = - 400 pA 
Output LOW Voltage lo. =4.0mA | Vcc =MIN 


hall Eo me 

| 925 | 04 | la=4. 

Vin = Vin or Vit 

|| 088 | 05 | l= 80m | per Truth Table 

pom Input HIGH Current fee Vcc = MAX, Vin = 2.7 V pA 
Vcc = MAX, Vin = 7.0 V mA 

eee ka 


V 
V 
Vin = Vin or Vit per Truth Table 


Voc = MAX, Vin = 0.4 V 


ye Output Short Circuit Current Vcc = MAX, Vout = 0 V 
note 2 


Power Supply Current mA 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25 °C 


Limits 
| fax | Maximum Clock Frequenc 


Propagation Delay 
tPHL 


AC SET-UP REQUIREMENTS: Ta = 25 °C 


ial 
Comme | eee a | 
| tw | ons 
lots cing 
| ons 


[| Min._| 
tw | Clear Pulse Width | 25 
| 25 | 
AOL] 


ts 
Hold Time 
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» SYNCHRONOUS, EXPANDABLE ~ SHIFT 
RIGHT 

a SYNCHRONOUS, SHIFT LEFT CAPABILITY 

a» SYNCHRONOUS, PARALLEL LOAD 

=» SEPARATE SHIFT AND LOAD CLOCK INPUTS 

a» INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 


a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS95B is a 4-Bit Shift Register with serial 
and parallel synchronous operating modes. The 
serial shift right and parallel load are activated by 
separate clock inputs which are selected by a mode 
control input. The data is transferred from the serial 
or parallel D inputs to the Q outputs synchronous 
with the HIGH to LOW transition of the appropriate 
clock input. 


PIN NAMES 


MODE CONTROL INPUT 
SERIAL DATA INPUT 
PARALLEL DATA INPUTS 
SERIAL CLOCK (active LOW 
going edge) INPUT 
PARALLEL CLOCK (active 
LOW going edge) INPUT 
PARALLEL OUTPUTS 


January 1989 


T74LS95B 


4-BIT SHIFT REGISTER 


The LS95B is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families. 


(Plastic Package) 


Fi 


M1 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS95B D1 T74LS95B C1 
T74LS95B B1 T74LS95B M1 


CHIP CARRIER 


W 12 =«13 


we em = PC-0069 


[=] 
SeB 
NC = No Internal Connection 
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T74LS95B 


LOGIC DIAGRAM AND LOGIC SYMBOL 


o, > Py Py Py P3 


O, 0, G2 A; 


CP,(8) 
13 12 11 10 


() = Pin numbers , Q,(11) 
GND = Pin 7 


ABSOLUTE MAXIMUM RATINGS 


Vcc Supply Voltage — 0.5 to 7 
Vi Input Voltage, Applied to Input — 0.5 to 15 


Output Voltage, Applied to Output — 0.5 to 10 
fice | Input Current, into Inputs 


Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Supply Voltage | Temperature 
Min. | Typ. | i 


T74LS95BXX 4.75V 5.25 V 0°C to + 70°C 


XX = package type 
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TRUTH TABLE 


OperatingMode 


Parallel Load 


Mode Change 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


Joededede] ele clo 


T74LS95B 


No Change 
No Change 
No Change 
Undetermined 
Undetermined 
No Change 
Undetermined 
No Change 


QO 
Oo 
= 
ne} 
nN 


| =LOW Voltage Level one set-up time pnor to the High to LOW clock transition. 
h = HIGH Voltage Level one set-up time pnor to the HIGH to LOW clock transition. 
Pn = Lower case letters indicate the state of the referenced input (or output) one set-up time pnor to the HIGH to LOW clock Transition. 


FUNCTIONAL DESCRIPTION 


The LS95B is a 4-Bit Shift Register with serial and 
parallel synchronous operating modes. It has a 
Serial (Ds) and four Parallel (Po-P3) Data inputs and 
four Parallel Data outputs (Qo-Q3). The serial or 
parallel mode of operation is controlled by a Mode 
Control input (S) and two Clock inputs (CP 1) and 
(CP 2). The serial (right-shift) or parallel data trans- 
fers occur synchronous with the HIGH to LOW tran- 
sition of the selected clock input. 

When the Mode Control input (S) is HIGH, CP 2 is 
enabled. A HIGH to LOW transition on enabled CP 2 
transfers parallel data from the Po-P3 inputs to the 
Qo-Q3 outputs. 

When the Mode Control input (S) is LOW, CP; is 
enable. A HIGH to LOW transition on enabled CP 


f SGS-THOMSON 
7 imicRozLecTROMCS 


transfers the data from serial input (Ds) to Qo and 
shifts the data in Qo to Qi, Qi to Qe, and Q2 to Q3 
respectively (right-shift). A left-shift is accomplished 
by externally connecting Q3 to P2, Q2 to P1, and Q; 
to Po, and operating the LS95B in the parallel mode 
(S = HIGH). 

For normal operation, S should only change states 
when both Clock inputs are LOW. However, chang- 
ing S from LOW to HIGH while CP 2_is HIGH, or 
changing S from HIGH to LOW while CP 1 is HIGH 
and CP 2is LOW will not cause any changes on the 
register outputs. 
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T74LS95B 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


— 


Input HIGH Voltage 


Vcc = MIN, lon = - 400 pA 

Vin = Vin or Vit per Truth Table 
Voc = MIN 
Vin = Vin or Vit 
per Truth Table 


Input HIGH Current | 
Ds, Po, P1, Po, P3, CP1, CPa, 
S 


Input LOW Current | 
Ds, Po, P1, P2, Ps, CP1, CPa, 
S 


Output Short Circuit Current - 20 
(note 2) 


Power Supply Current 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


Limit 
yp. | ax 


AC SET-UP REQUIREMENTS : T, = 25 © 


Clock 


pons 

[ins | 

) ba 

Hold Time, LOW Mode Control to | ed 


SET-UP TIME (ts) - is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transiton 
from HIGH to LOW tn order to be recognized and transfered to the output. 

HOLD TIME (tr) - is defined as the minimum time following the clock transition from HIGH to LOW that the logic level must be mantained at the 
input In order to ensure continued recognition A negative HOLD TIME indicates that the correct logic level may be relased prior to the clock 
transition from HIGH to LOW and still be recognized 
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T74LS95B 


AC CHARACTERISTICS : (Ta = 25 °C) 


| 
Parameter Tests Conditions 


AC WAVEFORMS 
Figure 1. 


* The Data Input is (Ds for CP1) or (Pa for CP 2) 


Figure 2. 
The shaded areas indicate when the input is permitted to change for predictable output performance 


* The Data Input is (Ds for CP1) or (Pn for CP2) 
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DUAL JK POSITIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION 


The T74LS109A consist of two high speed com- 
pletely independent transition clocked JK flip-flops. 
The clocking operation is independent of rise and fall 
times of the clock waveform. The JK design allows 
operation as a D flip-flop by simply connecting the 
J and K pins together. 


D1 
(Plastic Package) (Ceramic Package) 


il @ 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS109A D1 T74LS109A C1 
T74LS109A B1 T74LS109A M1 


PIN CONNECTION (top view) 

DUAL IN LINE CHIP CARRIER 
2 
nie 


zr 
Ey 
2 20 19 


10 12 


9 
a 
Is 


"nl 
aint 
=z 
SZ 8 


NC = No Internal Connection 
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T74LS109A 


LOGIC SYMBOL 


LOGIC DIAGRAM AND TRUTH TABLE 


Cp ja a 
Set 
Reset (clear) 
* Undetermined 
Load "1" (set) 
Hold 
Toggle 
Load "0" (reset) 


* Both outputs will be HIGH while both Sp and Cp are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH simul- 
taneously 
The output levels in this configuration are not guaranteed to 
meet the minimum levels for Vou If the lows at Preset and 
Clear are near Vi. maximum Furthermore, this configuraton ts 
nonstable , that is, tt will not persist when either Preset or Clear 
returns to tts inactive (high) level 

HIGH Voltage Level 

LOW Voltage Level 

Don't Care 

Vcc = Pin 16 JH, Lower case letters indicate the state of the referenced 

GND = Pin 8 input (or output) one set-up time prior to the LOW to 

() = Pin numbers HIGH clock transition 


rTolo Tore 


ABSOLUTE MAXIMUM RATINGS 


Symboi Cunt | 
Tn [input Current into inputs ma] 
[to | Output Current nto Oupuis SSS rma] 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability 
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T74LS109A 


GUARANTEED OPERATING RANGE 


| Supply Voltage pply Voltage 
Part Numbers Temperature 
| __artumbers |g curt 


T74LS109AXX 4.75 V 5.25 V 0°C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter Limits Test Condition 
(note 1) 


Vin Input HIGH Voltage | 20 | | Guaranteed Input HIGH Voltage 
Input LOW Voltage ed | 0.8 | Guaranteed Input LOW Voltage 


Ise 

are 

| -0.65 | -1.5 | Voc = MIN, liv =-18 mA 

Vou Output HIGH Voltage 3.4 Vcc = MIN, lon = - 400 pA V 
Vin = Vin or Vi per Truth Table 

he 
Input HIGH J, K, Clock 
Current Set, Clear 

J, K, Clock 

Set, Clear 


Voc = MIN 
Vin = Vir or Vin 


| 05 | lo. = 8.0 MA | per Truth Table 
a Voc = MAX, Vin = 2.7 V 
Nie Input LOW J, K, Clock 
Current Set, Clear 
Output Short Circuit Current 
(note 2 
| 8.0 | Voc = MAX mA 


Voc = MAX, Vin = 7.0 V 
Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 


-0.4 | Vcc = MAX, Vin=0.4 V mA 
- 0.8 
2. Not more than one output should be shorted at a time. 


- 100 | Vcc = MAX 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 


AC CHARACTERISTICS :T, =25T 


symot] Parameter | ils 
Parameter 


Maximum Clock Frequency | 25 | 


tPLH Clock, Clear Set to Output 
tPHL 


Test Conditions 
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T74LS109A 
AC SET-UP REQUIREMENTS : T, = 25 © 


symbo!] Parameter mt ' a a 
es onaitions 
| Min. | Typ. 
| tw | Clock, Clear, Set Pulse Width =| 25 | fons | 


| Max. 

a 

Data Set-up Time pHIGH] 35 | | 
(OA a 

ae aa 


25 oe 
he ns 


AC WAVEFORMS 
Figure 1 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


* The shaded areas indicate when the input is permitted to change for predictable output performance. 
Figure 2 :Set and Clear to Output Delays, Set and Clear Pulse Widths. 
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Figure 3 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


* The shaded areas indicate when the input is permitted to change for predictable output performance. 
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DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION 


The T74LS112A is a dual JK flip-flop featuring in- 
dividual J, K, clock, and asynchronous set and clear 
inputs to each flip-flop. When the clock goes HIGH, 
the inputs are enabled and data will be accepted. 
The logic level of the J and K may be allowed to 
change when the clock pulse is HIGH and the bis- 
table will perform according to the truth table as long 
as minimum set-up and hold time are observed. 
Input data is transferred to the outputs on the nega- 


tive-going clock pulse edge. 2 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


D1 
(Plastic Package) (Ceramic Package) 


@ 


ORDER CODES : 
T74LS112A D1 T74LS112A C1 
T74LS112A B1 T74LS112A M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


oY 
Bin 
2 #1 


NC = No Internal Connection 
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T74LS112A 


LOGIC SYMBOL 


LC-9022 


; * Both outputs will be HIGH while both S p and C p are LOW, but 
Operating the output states are unpredictable if S o and C p go HIGH 
Mode simultaneously. 
The output levels in this configuraton are not guaranteed to 
Set meet the minimum levels for Vou if the lows at Preset and 


Reset (clear) Clear are near Vi maximum. Furthermore, this configuration ts 


* Undetermined nonstable ; that is, it will not persist when either Preset or Clear 
returns to its inactive (high) level 

Toggle HIGH Voltage Level 

Load "0" (reset) LOW Voltage Level 

Load "1" (set) Don't Care 

Hold Lower case letters indicate the state of the referenced 

input (or output) one set-up time prior to the LOW to 

HIGH clock transition. 


6(7) 


SET (5p) 
4{10) 

K 

2(12) 


Voc = Pin 16 
GND = Pin 8 o 
() = Pin numbers CLOCK (CP) LC-0025/1 


ABSOLUTE MAXIMUM RATINGS 


Supply Voage 
xi mA 
Cie ma 


Output Voltage, Applied to Output — 0.5 to 10 
Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress rating only and 
functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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T74LS112A 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


| Typ. | Max. 
T74LS112AXX 4.75V| 5.0V |15.25V 0 °C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
: (note 1) 
Guaranteed Input HIGH Voltage V 
for all Inputs 
Guaranteed Input LOW Voltage V 
for all Inputs 


Voc = MIN, lin = -18 mA 

2.7 3.4 Vcc = MIN, lon = - 400 pA V 
Vin = Vin or Vic per Truth Table 

0.25 0.4 lo. = 4.0 mA | Vcc =MIN 


Vin = Vit or Vin 


Parameter 


Vin Input HIGH Voltage 


Vit Input LOW Voltage 


< 


CD Input Clamp Diode Voltage 


OH 


< 


Output HIGH Voltage 


VoL Output LOW Voltage 


0.35 lo. = 8.0 mA 


per Truth Table 
Input HIGH J, K Vcc = MAX, Vin = 2.7 V 
Current Set, Clear 
Clock 


J, K 
Set, Clear 
Clock 


Voc = MAX, Vin = 7.0 V 


OO ]w~ mp 
woA|ododo 


lie Input LOW J,K : Voc = MAX, Vin = 0.4 V mA 
Current Set, Clear ‘ 
Clock : 
Output Short Circuit Current - 100 | Vcc = MAX mA 
(note 2) 
Power Supply Current || 8.0 | Voc = MAX 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS : T, =25 C0 


Ssymbot| Parameter 


fuax | Maximum Clock Frequency 


teLH Clock, Clear Set to Output 
tPHL 
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AC SET-UP REQUIREMENTS : T, =25T 


Parameter Test Conditions 
| Min. | Typ. 


| tw | Clock, Set Pulse Width | 20 
| tw 
ee 
Lt 


ae 
|SetupTime | 2 | 
|HoldTime 


AC WAVEFORMS 
Figure 1 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


ime jon 
an ze 
2 te 
aa ras 


are pris 
ts(L) h(L)=0 h(H) = 0 
twit) 
13V 1.3V 
cP 
PHL ‘PLH 


rey 
5-7993 


* The shaded areas indicate when the input is permitted to change for predictable output performance. 


Figure 2 :Set and Clear to Output Delays, Set and Clear Pulse Widths. 
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T74LS112A 


Figure 3 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


a 
5-7996 


* The shaded areas indicate when the input is permitted to change for predictable output performance. 
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DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION 


The T74LS1 134A offers individual J, K, set and clock 
inputs. These monolithic dual flip-flops are designed 
so that when the clock goes HIGH, the inputs are 
enabled and data will be accepted. The logic level 
of the J and K may be allowed to change when the 
clock pulse is HIGH and the bistable will perform ac- 
cording to the truth table as long as minimum set-u 
times ae observed. Input ei transferred to the Prester aaage) exaiie Package) 
outputs on the negative-going edge of the clock 


pulse. & a> 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS113A D1 T74LS113A C1 
T74LS113A B1 T74LS113A M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


vw vs 
zen 
Baie 
1 20 19 


cs PC-0052 
~ 


NC = No Internal Connection 
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T74LS113A 


LOGIC SYMBOL 


LOGIC DIAGRAM AND TRUTH TABLE 


Operating Mode 


HIGH Voltage Level 

LOW Voltage Level 

na Don't Care 

oe = “ ay t) Lower case letters indicate the state of the referenced 

Hold input (or output) one set-up time pror to the 
HIGH-to-LOW clock transition. 


Set 
Toggle 


Qa Q 
5(9) 6(6) 


SET (Sp) 
4(10) 
J K 


3(11 2(12) 


) 
1(13) 
Vcc = Pin 14 
GND = Pin 7 CLOCK (CP) LC-0026 


() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[symbol | —SSSCS~CS arate unit 
ion A 
ae Tra 


Output Voltage, Applied to Output — 0.5 to 10 
Input Current, into Inputs F B80t05 
Output Current, into Outputs a 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functonal operation of the device at these or any other conditions in excess of those indicated in the operatonal sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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GUARANTEED OPERATING RANGE 


| Typ. 


T74LS113AXX 4.75 V 5.25 V 0°C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
ee eee Pin. Fry. cof was (note 1) 


Input HIGH Voltage Guaranteed Input HIGH Voltage 
for all Inputs 

Input LOW Voltage Guaranteed Input LOW Voltage 
for all Inputs 


Input Clamp Diode Voltage - 1 he Vcc = MIN, lin = -18 MA 
Output HIGH Voltage 2.7 3.4 Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 
Output LOW Voltage 0.25 0.4 lo. = 4.0 mA | Vcc = MIN 


Vin = Vit or Vin 
0.35 0.5 | lo. = 8.0 mA per Truth Table 


J,K 20 Vec = MAX, Vin = 2.7 V _ 
Set : 
Clock 


60 
80 
e Voc = MAX, Vin = 7.0 V mA 
| 1 
lit Input LOW J, K - 0.4 ies = MAX, Vin = 0.4 V 
Current Set.Clock - 0.8 


| los Output Short Circuit Current - 20 - 100 | Vcc = MAX 
(note 2) 


Icc Power Supply Current | | go | Vcc = MAX 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 


Input HIGH 
Current 


AC CHARACTERISTICS :T,=25T 


Pan yp. [aa 


Maximum Clock Frequency | 30 | 45 | | 


tPLH Propagation Delay, 
tPHL Clock Set to Output 
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T74LS113A 


AC SET-UP REQUIREMENTS : T, = 25 TC 


Parameter Test Conditions 
Min. | Typ. 


Ssymoot os 
iw | GoxPuse wan it eo | 
a 


NM }M 1h 
oO;o!|oO 


set Pulse width ——SCS*dtC 
setuptime ——~SSS*d Co ns 
ee os 


AC WAVEFORMS 
Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


ts (L) 


CP 
PHL tPLH 


Qa 
5-7993 


* The shaded areas indicate when the input is permitted is change to predictable output performance. 


Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths. 
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Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


th(L)=0 ts(H) th(H) = 0 
tw(L) 


ts (L) 


a 
5-7996 


* The shaded areas indicate when the input is permitted is change to predictable output performance. 
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DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION 


The T74LS114A offer common clock and common 
Clear inputs and individual J, K, and set inputs. The- 
se monolithic dual flip-flops are designed so that 
when the clock goes HIGH, the inputs are enabled 
and data will be accepted. The logic level of the J 
and K inputs may be allowed to change when the 
clock pulse is HIGH and the bistable will perform ac- 
cording to the truth table as long as minimum set-up 
times are observed. Input data is transferred to the 


outputs on the negative-going edge of the clock 
pulse. ee 


M1 
(Micro Package) (Plastic Chip Carrier) 


(Plastic Package) (Ceramic Package) 


ORDER CODES : 
T74LS114A D1 T74LS114A C1 
T74LS114A B1 T74LS114A M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


had 

wu 
> 
eo 


2 


NC = No Internal Connection 
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LOGIC SYMBOL 


LOGIC DIAGRAM AND TRUTH TABLE 


* Both outputs will be HIGH while both S p and C p are LOW, but 
the output states are unpredictable if S p and C p go HIGH 


Operating Mode |__Inputs__| Outputs | ; 
simultaneously. 
So[Col/ y[kK|[@ Q_ The output levels in this configuration are not guaranteed to 
H 


Set L XxX meet the minimum levels for Vou if the lows at Preset and 
Reset (clear) Clear are near Vi maximum. Furthermore, this configuration is 
* Undetermined nonstable ; that ts, it will not persist when either Preset or Clear 
Toggle returns to ts inactive (high) level. 
Load "0" (reset) H,h HIGH Voltage Level 
nae LI LOW Voltage Level 

Load "1" (set) x Don't Care 
Hold I, h, (q) Lower case letters indicate the state of the referenced 

input (or output) one set-up time prior to the HIGH 

to LOW clock transition. 


@ gS Bee Bye Ot ees 
a es Sp i al a 
Sailr =z 
Alm Tra Tir 


(1) 


TO OTHER 
FLIP-FLOP 


Vcc = Pin 14 a 
GND = Pin 7 CLOCK(CP) (13) 


() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


eat mA 
exes Ta 


Output Voltage, Applied to Output - 0.5 to 10 
Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. 
This 1s a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sectons 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 
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GUARANTEED OPERATING RANGE 


Part Numbers |__ Supply Voltage _| Temperature 
Pause 
T74LS114AXX 4.75V |] 50V | 5.25 V 0 °C to + 70 °C 


XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
pacts wT) i 
at (note 1) co 
Input HIGH Voltage p20 Guaranteed Input HIGH Voltage he 
for all Inputs 


Guaranteed Input LOW Voltage 
for all Inputs 


Vcc = MIN, lin = -18 mA 
Vin = Mis or Vic per Truth Table 
VIN = Vi or Vin 


lo. = 8.0 MA | per Truth Table 
Vec = MAX, Vin = 2.7 V 


Input HIGH 
Current 


Voc = MAX, Vin = 7.0 V 


Input LOW 
Current 


Voc = MAX, Vin = 0.4 V 


Output Short Circuit ae 
(note 2) 


Vcc = MAX 


Vcc = MAX 


eee 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C. 


AC CHARACTERISTICS :T, =25 TC 


Maximum Clock Frequency 


teLH Propagation Delay, 
teHL Clock Clear Set to Output 
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AC SET-UP REQUIREMENTS : T, = 25 © 


Test Conditions = 
be te | Clock Pulse Width ee a 


ee Veo = 5.0 V 
| ts | SetupTime | 20 | 
pty [Hodtime | 


AC WAVEFORMS 
Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


t = 
ts (L) mites 


Qa 


I 

CP 
Q 
| 
5-7993 


* The shaded areas indicate when the input is permitted to change for predictable output performance 


Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths. 


SET 


CLEAR 
tory 13V 13V 
t PHL 
13V 13V 
Q t PHL tPLH 
a 
13V 13V 
$-7995 
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Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 


th(L)=0 's(H) "h(H) = 0 
tw) 


ts(L) 


cP 


TPHL tw(H) 'PLH 


rey 
$-7996 


* The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LS125A-QUAD 3-STATE BUFFER (LOW ENABLE) 
LS126A-QUAD 3-STATE BUFFER (HIGH ENABLE) 


DESCRIPTION 


The T74LS125A/126A are high speed QUAD 3- 
STATE BUFFERS WITH ACTIVE HIGH ENABLES 
fabricated in LOW POWER SCHOTTKY technol- 
ogy. 


B1 D1 
(Plastic Package) (Ceramic Package) 


ef 


1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LSXXXX D1 T74LSXXXX C1 
T74LSXXXX B1 T74LSXXXX M1 


SCHEMATIC 
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T74LS125A/126A 


PIN CONNECTION (top view) 


DUAL IN LINE 


CHIP CARRIER 


9 0 11 12 
SIigintea 
~ Boo & 
vn Oo a2 mM 


NC = No Internal Connection 


LOGIC DIAGRAM AND TRUTH TABLE 


LS125A LS126A 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

Z = High Impedance (off) 
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T74LS125A/126A 


ABSOLUTE MAXIMUM RATINGS 


egies = 
co Supply Voltage 


125A | Input Voltage, Applied to Input 0.5 to 10 
126A — 0.5 to 15 


125A | Output Voltage, Applied to Output 0 to 15 
126A ee a to 10 


Input Current, into Inputs 
| lo | Output Current, into Outputs ae ane 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This 's a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operatonal sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


T74LS125A/126A XX 4.75 ie Ps Me a 0°C to +70 °C 


XX = package type. 
AC CHARACTERISTICS: Ta = 25°C 


[Limits CS a 
Parameter Test Conditions | Unit | 
he eee ee ne 


fe femme [Te tgt gee 

TPHL Data to Output 7 | 18 7 | 18 Vcc = 5.0 V 

[omar [Pele l [ele [meee | get = 
to HIGH Level Ri =667 £2 

Baad ca al 
to LOW Level asouee gutta eer ese aes 
Output Enable Time Lt. ee. | 25 i Figs. 3,5 Voc =50V ns 

Sinan el | Be 8* | voo=s0 

Ll; ai Rake, 
from HIGH Level 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| Min. (Typ. (*)| Max. (note 1) 
Guaranteed Input HIGH Voltage 
Input LOW Voltage 


IH 
IL 

D Input Clamp Diode Voltage 

H 
OL 


bl 


Guaranteed Input LOW Voltage 


ar 
= 08: 
| -4.5 | Voc =MIN, lin = -18 mA 


Output HIGH Voltage 2.4 


Output LOW Voltage Pd 
lozH Output Off 125A 
Current-HIGH 
loz Output Off 125A 
Current-LOW 


3.1 Voc = MIN, lon = - 2.6 mA 
Vin = Vin or Vit per Truth Table 

0 lo. =12mA Voc = MIN 
Vin = Vin or Vit 
lo.=24mMA | per Truth Table 

Vcc = MAX, Vour = 2.7 V, 

Ve = Vin 
0 


Vcc = MAX, Vout = 0.4 V, 

Ve = Vin 

Output Off Vcc = MAX, Vour = 2.7 V, 
Current-HIGH Ve = Vit 

Output Off 

Current-LOW 


Voc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


Vcc = MAX, Vin = 0.4 V 
Voc = MAX, Vout = 0 V 


Output Short Circuit Current - 40 
(note 2) 

Power Supply 

Current Outputs 

LOW 


Power Supply 1! 


ia Voc = MAX, Vout = 0.4 V, 
Ve =ViL 


—_ 
Oo 


1.5 
4 
20 
20 
20 
a 
20 
4 


Current Outputs Le 
HIGH 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C 
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T74LS125A/126A 


AC WAVEFORMS 
Figure 1. Figure 2. 


Figure 4. 


AC LOAD CIRCUIT 
Figure 5. 


SWITCH POSITION 


ee | sw2_ | 
UNDER TEST Closed 


Closed 
ALL DIODES Closed 


ARE 1N3064 
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QUAD 2-INPUT SCHMITT TRIGGER NAND GATE 


DESCRIPTION 


The T74LS132 contains four 2-inout NAND Gates 
which accept standard TTL input signals and pro- 
vide standard TTL output levels. They are capable 
of transforming slowly changing input signals into 
sharply defined, jitter-free output signals. Addition- 
ally, they have greater noise margin than conven- 
tional NAND Gates. 


Each circuit contains a 2-input Schmitt trigger fol- 
lo wed by a Darlington level shifter and a phase split- 
ter that drive a TTL totem pole output. The Schmitt 

trigger uses positive feedback to effectively speed- fe 
up slow input transitions, and provide different input 

threshold voltages for positive and negative-going 
transitions. This hysteresis between the positive- 
going and negative-going input thresholds (typically 
800 mV) is determined internally by resistor ratios 
and is essentially insensitive to temperature and 
supply voltage variations. As long as one input re- ORDER CODES: 

mains at a more positive voltage than Vt. (MAX), T74LS132 D1 T74LS1 32 C1 
the gare will respond to the transition of the other T74LS132 B1 T74LS132 M1 
input as shown in figure 1. 


(Plastic Package) (Ceramic Package) 


@ 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


vu 

z 

B 
1 


NC = No Internal Connection 
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SCHEMATIC DIAGRAM 


LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 


PINT 
pa 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter Value 
Supply Voltage —-0.5to7 
Input Voltage, Applied to Input 


3 
> 


Output Voltage, Applied to Output 
Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliabiltty 


3 
> 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers : Temperature 
| Min. | Typ. | Max. | ‘i 
T74LS132XX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type. 
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T74LS132 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


sie Test Condition 
tan (note 1) 
Positive-going Threshold Vcc = 5.0 V 
Voltage 
ce! Negative-going Threshold Vcc = 5.0 V 
Voltage 


| Max. | 

wa al 
Hysteresis |S | \Vec = 50M —iY 
| ___Vcp__| Input Clamp Diode Voltage | -1.5 [Vec=MIN,IN=-18MA 
| 0.4 | 
-_ 


Output HIGH Voltage 2.7 Voc = MIN, lon = - 400 pA 
Output LOW Voltage lo. =4.0mA_ {Vcc = MIN 
lo = 8.0mA |Vin=1.9V 
Its 
Ir- 


- 0.14 


Input Current at Positive-going Vcc = 5.0 V, Vin = Vrs 
Threshold 


Input Current at Negative-going 
Threshold 


Input HIGH Current 


| teow _ | 


Vcc = 5.0 V, Vin = Vr. 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


0.4 |Veo= MAX.Vw=04V 
Bel 


mA 
| mA 
ioe Fel 
| mA _| 
| mA 


Output Short Circuit Current 
note 2 


locH Supply Current HIGH Vcc = MAX, Vin =0 V 
Supply Current LOW Vcc = MAX, Vin = 4.5 V mA 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS :T, =25 TC 
Limits 


Parameter 
symbol] Parameter 


| Min. | Typ. | Max. 
| teu | Turn Off Delay, Inputto Output | | 15 | 22 
| ten | Turn On Dealy, input to Output | | 15 | 22 | 


Test Conditions 


Vcc = 5.0 V 
Cc 
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Figure 1. Figure 2. 


Vm VERSUS Vout THRESHOLD VOLTAGE AND HYSTERESIS 
TRANSFER FUNCTION ne VERSUS POWER SUPPLY VOLTAGE 


“n 
2 = 
—_ (=) 
oO > 
~ ‘ 
wit 
la wu 
3 28 
- o! 
rs) run 
= ow 
5 ae 
= ey 
2 xrx 
oO - ; 
' ye 
> + 
Vm - INPUT VOLTAGE - VOLTS Vec - POWER SUPPLY VOLTAGE - VOLTS 
Figure 3. Figure 4. 


THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS TEMPERATURE 


SC-0022 


Vy - THRESHOLD VOLTAGE - VOLTS 


AV, - HYSTERESIS - VOLTS 


Ty, - AMBIENT TEMPERATURE - °C 
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13-INPUT NAND GATE 


DESCRIPTION 


The T74LS133 is a high speed 13-INPUT NAND 
GATE fabricated in silicon LOW POWER SCHOT- 
TKY technology. 


SCHEMATIC 


(Plastic Package) (Ceramic Package) 


yl oe 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74L$133 D1 T74LS133 C1 
T74LS133 Bt T74LS133 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


wu 

2 

L_ 
1 


PC-0057 


NC = No Internal Connection 
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T74LS133 


LOGIC DIAGRAM AND TRUTH TABLE 


A 
B 
C 
D 
E 
F 
G 
H 
I 
L 
M 
N 
O 


ABSOLUTE MAXIMUM RATINGS 


[Symbor_ 
| 
[vi | input Votage, Appied toinput —=~=~=“‘*~**SC*“‘*‘dtSCSC*~‘C SO CY 
[input Curent, into inputs SSS 80 
OO 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


| Supply Voltage | pply Voltage 
Part Numbers Temperature 
| Min. | Typ. | Max. | 


T74LS133XX 4.75V 5.25 V 0°C to + 70 °C 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Symbol Paranek Test Condition 
ymbol | arameter ee pare 


Vin___ {Input HIGH Voltage o | |. [Guaranteed Input HIGH Voltage 
Vin i Input LOW Voltage | | og Guaranteed Input LOW Voltage 
Vcp _| Input Clamp Diode Voltage | -0.65 | - 1.5 [Vcc = MIN, hy =-18 mA 
3.4 


Vou Output HIGH Voltage Vcc = MIN, lon = - 400 pA 


N 
N 


Vin = Vit 


0.5 | lo. = 8.0mA |ViIn=2.0V 


VoL Output LOW Voltage 


I NO 
(o>) 


0.35 
NH Input HIGH Current 20 =|Vcc = MAX, Vin = 2.7 V 
0.1 |Vcc = MAX, Vin = 7.0 V 
lie Input LOW Current ae Es Vcc = MAX, Vin = 0.4 V mA 
los Output Short Circuit Current} - 20 - 100 |Vcc = MAX, Vout = 0 V 
‘(note 2) 


Icc | Supply Current HIGH | | 9.35 | 0.5 [Vcc = MAX, Vin = 0 V 
IccL Supply Current LOW | | os | aa Vcc = MAX, Inputs Open 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Symbol Parameter 


tPLH Turn Off Delay, Input to 
‘Output 

tex. | Turn On Delay, Input to 
Output 
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QUAD 2-INPUT EXCLUSIVE OR GATE 


DESCRIPTION 


The T74LS136 is a high speed QUAD 2-INPUT EX- 
CLUSIVE OR GATE (with open collector output) 
fabricated in LOW POWER SCHOTTKY technol- 


ogy. 


SCHEMATIC DIAGRAM 
(Plastic Package) (Ceramic Package) 


e ® 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES 
T74LS136 D1 T74LS136 C1 
T74LS136 Bi T74LS136 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


t=] 
> 
B 
20 


* Open Collector Outputs NC = No Internal Connection 
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LOGIC DIAGRAM AND TRUTH TABLE 


L = LOW Voltage level 
H = HIGH Voltage level 


ABSOLUTE MAXIMUM RATINGS 


0 TT 
Th | input Current into inputs 
ne 


Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This 's a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Temperature 
Min. | Typ. 


0°C to + 70 °C 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 
| Min. | Typ. (*)| 


Guaranteed Input LOW Voltage 
for All Inputs 


Voc = MIN, Von = - 5.5 V 
Vin = Vin or Vit per Truth Table 


Vin = Vin or Vit 
per Truth Table 


Voc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 5.5 V 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C 
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AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


tPLH Propagation Delay 

tPHL Other Input LOW a 
teLH Propagation Delay 18 30 
tPHL Other Input HIGH 18 30 


VCC =5.0V 
Ci = 15 pF, Ri = 2.0 KQ 
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1-OF-8 DECODER/DEMULTIPLEXER 


a» DEMULTIPLEXING CAPABILITY using four LS138 and one inverter. The LS138 is 

a MULTIPLE INPUT ENABLE FOR EASY fabricated with the Schottky barrier diode process 
EXPANSION for high speed and is compatible with all TTL 

a TYPICAL POWER DISSIPATION OF 32 mW families. 

ea ACTIVE LOW MUTUALLY EXCLUSIVE 


OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The 1T74LS138 is a high speed 1-of-8 
Decoder/Demultiplexer. This device is ideally sui- Plastic Packa C ic Pack 

ted for high speed bipolar memory chip select ad- Uwe gee) ioe eens) 
dress decoding. The multiple input enables 
allowparallel expansion to a 1-of-24 decoder using 


just three LS138 devices or to a 1-of-32 decoder ae 


M1 C1 
PIN NAMES (Micro Package) (Plastic Chip Carrier) 


ADDRESS INPUTS ORDER CODES : 

ENABLE (active LOW) INPUTS T74LS138 D1 T74LS138 C1 
ENABLE (active HIGH) INPUT T74LS138 B1 T74LS138 M1 
ACTIVE LOW OUTPUTS 


CHIP CARRIER 


<< 
ae 
3 2 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Qy 0, 0; Oy Oy 05 Oy 0, 
15 14 13 12 11109 7 


Vec = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | Parameter 
| Vi __| Input Voltage, Applied to input | 05 O ES 
| Vo | Output Voltage, Applied to Output | 05 tO 
|| input Current, intomputs = 80 
| to | Output Current, into Outputs | 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. 
This is a stress rating only and functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Min. | 


XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS138 is a high speed 1 -of-8 Decoder/Demul- 
tiplexer fabricated with the low power Schottky bar- 
rier diode process. The decoder accepts three 
binary weigthed inputs (Ao, A1, Az) and when enable 
provides eight mutually exclusive active LOW out- 
puts (Oo-O7). The LS138 features three Enable in- 
puts two active LOW (E1, E2) and one active HIGH 
(E3). All outputs will be HIGH uneless E; and E2 are 
LOW and Es is HIGH. This multiple enable function 
allows easy parallel expansion of the device of a 1- 


2/4 7 8: 


| Typ. | Max. | 


Temperature 


of-32 (5 lines to 32) decoded with just four LS138s 
and one inverter. (see figure 1). 


The LS138 can be used as an 8-output demul- 
tiplexer by using one of the active LOW Enable In- 
puts as the data input and the other Enable Inputs 
as strobes. The Enable inputs which are not used 
must be permanently tied to their appropriate active 
HIGH or active LOW state. 
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TRUTH TABLE 


is Ears Ske Me Cg Gees Kee Rie ess Oem Sa 


Bs ee Ul Cae Reet Se OM AGE ee Scaee es 


Ps eS OS Se Ge aS Ch ees eee Fe les 


BL Lt oa er 


oe oe. ae Ed) ee 


Ae i Ea es Re ae Aiea ae Bee CAD 


ge SA Se es ae ee es es es mea 


© aS OED ae le Oia Ties Sees Oe GS ae 


<xx<Xx«KHYHY4HYTITITL 


<x<Mx«KIYY TOIT 


> > a ee ee ee ee ee ee ee ee 


pa eee ee ee Oe es Se Ss ee 


SO el de er 


cs > > ee ee ee ee 


HIGH Voltage Level 
L = LOW Voltage Level 


X 


Don't Care 


H 


Figure 1. 


Oy 0; 0, Oy 05 0 0, Qy 0} Op Oy 0, 05 0 0} O_O D> 0 05 % OJ ic ery 


Oy O, 0; Oy 0, 0; Oy 0 


4, 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test aa 
Comal ac C) (note 1 
Input HIGH Voltage Guaranteed Input HIGH Treshold 
Voltage for All Inputs 
Input LOW Voltage ee eis Input LOW Treshold 
Bea for All Inputs 
—— Input Clamp Diode Voltage +085 | -15 | Voo= MIN. ins -18mA_ /Vcoc=MIN, In=-18mMA = MIN, lin =-18 mA 


Vou Output HIGH Voltage 2.7 4 Voc = MIN, lon = - 400 pA 
Peer = Vin or Vit per Truth Table 


Vo. | Output LOW Voltage lo. = 4.0 mA| Vcc = MIN, = 
Vin = Vin or Vit 

0.35 | 05 | lo =8.0mA V 

Input HIGH Current 20 | Vcc = MAX, Vin = 2.7 V yA 

0.1 | Voc = MAX, Vin = 7.0 V mA 


| sw | Input LOW Current Voc = MAX, Vin = 0.4 V mA 


Output Short Circuit Current - 100 | Vcc = MAX, Vout =0 V mA 
ee eae 2) 


_ | 60 | 10 | Voc=MAX |smaa 


ee 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time. 
3. Typical values are at Vcc = 5 OV, Ta = 25 °C. 


AC CHARACTERISTICS : T, = 25 C 


arameter 
ca ae 
teLH Propagation Delay, pe 
teHL Address to Output 
tPLH Propagation Delay, 18 2/7 
tPHL Address to Output 26 39 
tPLH Propagation Delay, 12 18 
tPpHL E to any Output 21 32 
teLH Propagation Delay, 17 26 
tPHL E to any Output 25 38 
AC WAVEFORMS 
Figure 2. Figure 3. 


Test Conditions 


G@ | Ph Po 


Ww 


NM MP 


WO ow 
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=» SCHOTTKY PROCESS FOR HIGH SPEED 

a» MULTIFUNCTION CAPABILITY 

a TWO COMPLETELY INDEPENDENT 1-OF-4 
DECODERS 

mw ACTIVE LOW MUTUALLY EXCLUSIVE 
OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

w FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 

The T74LS139 is a high speed Dual 1-of-4 
Decoder/Demultiplexer. This device has two inde- 
pendent decoders, each accepting two inputs and 
providing four mutually exclusive active LOW out- 
puts. Each decoder has an active LOW Enable input 
which can be used as a data input for a 4-output 
demultiplexer. Each half of the LS139 can be used 


PIN NAMES 


Ao — At ADDRESS INPUTS 
E _ ENABLE (active LOW) INPUT 
Oo - O3 ACTIVE LOW OUTPUTS 


PIN CONNECTION (top view) 


DUAL IN LINE 


September 1988 


T74LS139 


DUAL 1-OF-4 DECODER 


as a function generator providing all four minterms 
of two variables. The LS139 is fabricated with the 
Schottky barrier diode process for high speed and 
is completely compatible with all TTL families. 


(Ceramic Package) 


il 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


(Plastic Package) 


ORDER CODES : 
T74LS139 D1 T74LS139 C1 
T74LS139 B1 T74LS139 M1 


CHIP CARRIER 


wv 

z 

L 
1 


"1 

Ld 
uw 
z 


12 
ale 
1S) cSt PCO? 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


i ha 
DECODER 1 


12 1110 9 


GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


1Ag 1A, 2E 


LC-0041 
(9) 


10, 10, 10, 10, 20, 20, 26, 20, 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers 


T74LS139XX 


Supply Voltage 


Temperature 


0 °C to + 70 °C 


XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS139 is a high speed dual 1-of-4 
Decoder/Demultiplexer fabricated with the Schottky 
barrier diode process. The device has two inde- 
pendent decoders, each of which accept two binary 
weighted inputs (Ao-A1) and provide four mutually 
exclusive active LOW outputs (O 0-O 3). Each 
decoder has an active LOW Enable (E). When E is 
HIGH all output are forced HIGH. 


The enable can be used as the data input fora 
4-output demultiplexer application. 


Each half of the LS139 generates all four minterms 
of two variables. These four minterms are useful in 
some applications, replacing multiple gate functions 
as shown in fig. 1, and thereby reducing the number 
of packages required in a logic network. 
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TRUTH TABLE Figure 1. 


& 
& 


= 
£° 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


PIES ]P "PP ™)PP 
£ 2 

PEMPP™TP PP. 
£ 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Baraiieise Test Condition 
Fp (note 1) 


| ov | Input HIGH Voltage | | Guaranteed Input HIGH Voltage 
| Vn | Input LOW Voltage a Sarena no Guaranteed Input LOW Voltage Pov 


—_ Input Clamp Diode Voltage | -4.5 | Vcc=MIN, In=-18MA | 
Output HIGH Voltage Voc = MIN, lon = - 400 pA V 
meres = Vin or retire per Truth Table 


VoL Output LOW Voltage | 0.4 Ho =4.0mA | =4.0mA Vcc = MIN 
lo. = 8.0 mA | Vin= Vin or Vi 
per Truth Table 


Input HIGH Current 20 Voc = MAX, Vin = 2.7 V 
ae area Tat rT MAX, Vin = 7.0 V 


pA 
eva 
> ahiee Input LOW Current | -0.36 | Voc =MAX,Vin=04V | = MAX, Vin = 0.4 V 


bees Output Short Circuit Current Pap 0 Vcc = MAX, Vout = 0 V co 
(note 2 


Power Supply Current || 7.0 | tt | Voc=MAX mA 


eee 1. [lee | Power shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS :T, =25 TC 


mbt] Parmeter 
teLH Propagation Delay, 
teHL Address to Output 


teLH Propagation Delay, 
tPHL Enable to Output 
tPLH Propagation Delay, 
tPHL Enable to Output 
AC WAVEFORMS 
Figure 2. Figure 3. 
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8-LINE TO 3-LINE PRIORITY ENCODERS 


DESCRIPTION 


This priority Encoder decodes the inputs to ensure 
that only the highest order data line is encoded. All 
inputs and outputs data are active at the low logic 
level. 


The LS148 encloses eigt data lines to three line (4- 
2-1) binary (octal). Cascading circuitry (Enable Input 
El and Enable Output EO) has been provided to al- B1 D1 

low octal expansion without needing external cir- (Plastic Package) (Ceramic Package) 


al @ 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS148 D1 T74LS148 C1 
T74LS148 B1 T74LS148 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 
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TRUTH TABLE 


L = LOW Voltage Level H = HIGH Voltage Level X = Don't Care 


FUNCTIONAL BLOCK DIAGRAM 


(5) |(4) [(3)) [ (2) [C) 1 (13) | Q2) 14) (10) 


at 


(6) (7) (9) (14) (15) 


Q2 Q\ Qo GS EO 
VCC = Pin 16 
GND = Pin 8 
() = Pin Number LC10210 
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ABSOLUTE MAXIMUM RATINGS 


[symbol| Parameter 
Supply Voltage 
Input Voltage, Applied to Input — 0.5 to 15 


Output Voltage, Applied to Output — 0.5 to 10 


Input Current, Into Inputs | = 80005 
Output Current, Into Outputs ee ae 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


GUARANTEED OPERATING RANGE 


Min. | Typ. | Max. | 


T74LS148XX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


aie Test Condition 
Min. | Typ. (*)| Max. | noe) 
Le Input HIGH Voltage Em Guaranteed Input HIGH Voltage V 
for All Input 
ome | Input LOW Voltage ce ee Guaranteed Input LOW Voltage V 
for All Input 


Input Clamp Diode Voltage Voc = MIN, lin = -18 mA V 


Output HIGH Voltage 


Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 


_ 
; Vin = Vin or Vit 
| 05 or = 8.0 MA | per Truth Table 
UA 
mA 


Output LOW Voitage 


Input HIGH Current 
All Others 
Inputs 1-7 


fos 
Input LOW Current 
All Others 
Inputs 1-7 

ia 


-120 | Vcc = MAX, Vin =0V 
Vcc = MAX, Inputs 7 and El mA 
ae, Grounded, Others Open [ae] 
17 Vcc = MAX, All Inputs and mA 
ae Outputs Open Sane 
Notes : 1. Conditions for testng, not shown tn the Table, are chosen to guarantee operation under “worst case" conditions 


2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


Power Supply Current 
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AC CHARACTERISTICS: Ta = 25 °C 
symoor | From | To 
(input) | (Output Pai [ye | 
tPHL Output 
tPLH 1 thru 7 | AO, A1 or A2| Out-of-Phase 20 36 
tPHL Output 16 29 
0 thru 7 EO Out-of-Phase 
teHL Output bs ye 
tPLH 0 thru 7 GS In-Phase 35 55 
tPHL Output 9.0 21 
tPLH AO, A1 or A2 In-Phase 16 25 
tPHL Output 12 25 
tPHL Output 
tPHL Output 23 35 


Test Conditions Units 


wo — 
oOnN 
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8-INPUT MULTIPLEXER 


a SCHOTTKY PROCESS FOR HIGH SPEED 

a MULTIFUNCTION CAPABILITY 

a ON-CHIP SELECT LOGIC DECODING 

a FULLY BUFFERED COMPLEMENTARY 
OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 


a FULLY TTL AND CMOS COMPATIBLE (Plastic Package) (Ceramic Package) 
M1 C1 

DESCRIPTION (Micro Package) (Plastic Chip Carrier) 

The T74LS151 is a high speed 8-input Digital Mul- ORDER CODES : 

tiplexer. It provides in one package, the ability to T74LS151 D1 T74LS151 C1 


select one bit of data from up to eight sources. The T74LS151 Bt T74LS151 M1 


LS151 can be a universal function generator to 
generete any logic function of four variables. Both 
assertion and negation outputs are provided. 


PIN CONNECTION (top view) 
DUAL IN LINE 


PIN NAMES 


SELECT INPUT 
ENABLE (active LOW) INPUT 
MULTIPLEXER INPUTS 


MULTIPLEXER OUTPUT 
COMPLEMENTARY 
MULTIPLEXER OUTPUT 


au 
NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Vec = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[symbol | Parameter 
Supply Voltage Y 
Input Voltage, Applied to Input — 0.5 to 15 


Output Voltage, Applied to Output — 0.6 to 5.5 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This Is a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification ts not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers ___ Supply Voltage Temperature 
__Partwumers gc apemonaa 


T74LS151XX 4.75 V 5.25 V 0°C to +70 °C 


XX = package type 


FUNCTIONAL DESCRIPTION 
The LS151 is a logical implementation of a single The Enable input (E) is active LOW. When it is not 


pole, 8-position switch with the switch position con- activated, the negation output is HIGH and the 
trolled by the state of three Select inputs So, S1, Se. assertion output is LOW regardless of all other in- 
Both assertion and negation outputs are provide. puts. The logic functions provides at the output is: 


Z=E* (lo “Sy -S, °S. +1, *So -S, °So +l, -S,°S, -S, + 13 °So °S; -S, + 
+14°S9° Sy °So+l5°So°S; So +le*So°S; °So +l, °So°S; ° So). 
The LS151 provides the ability, in one package, to can provide any logic function of four variables and 


select from eight sources of data or control informa- its negation. 
tion. By proper manipulation of the inputs, the LS51 


2/4 fy, SGS-THOMSON 
SI MicROELECTROMICS 


258 


T74LS151 


TRUTH TABLE 


aA Se ee Co a ead) coal a ra) cml cc ee car a cae ea 
oo See Ss Oa a ar Sa Re a ae aad aaah co) a ee oe 
ie a fOr ee ee 
eet we ee Le 
<x KKK OK OK KKK KK KK KI xX 
Kx KKK KOK OK KKK KK KK 
<x KKK KOK KK OK KL KKK OK OX 
<x KKK KK KK I KK KK KOK OX 
mM KK KK KL KK mK OK OK OK OK OK OX 
KM KK KL KK OK OK OK OK OK OK OK OK OX 
<< IT KK KKK OK OK KK OK OK OK OX 
Im KK mK OK OK KOK OK OK OK OK OK OK OK OX 
Perm LeLe Le LoL ctr ST 
LPL ee eee Lea 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ene Test Condition 
| Min. | Typ. (*) (note 1) 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold V 
Voltage for All Inputs 
Input LOW Voltage Fi | Guaranteed Input LOW Treshold 
esd 
V 
V 
20 Voc = MAX, Vin = 2.7 V pA 
0.1 Voc = MAX, Vin = 7.0 V mA 


Voltage for All Inputs 
fe) 
Voc = MAX, Vin = 0.4 V 


Voc = MIN, lin = -18 mA 
a 
Output Short Circuit Current - 20 - 100 | Vcc = MAX, Vout =0 V 
(note 2) 
pub. 2] 


per Truth Table ie 


Voc = MIN, lon = - 400 pA V 
lec Power Supply Current 10 Vcc = MAX 


Vin = Vin or Vit per Truth Table 
lo. = 4.0 MA | Vcc = MIN, 

Notes: 1. Conditions for testing, not shown in the table, are chosen to guarantee under “worst case” conditions. 

2. Not more than one output should be shorted at a time. 


lo. = 8.0 mA | Vin = Vin or Vit 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS : T, = 25 TC 


Parameter Min. | Typ. | Tests Conditions 

symao!] Parameter Typ. Tac] Tests Gonatons | unit 
teLH Propagation Delay, 14 33 Fig. 1 
tPHL Select to Z Output 20 32 
teLy Propagation Delay, 27 43 Fig. 2 
teHL Select to Z Output 18 30 
tPLH Propagation Delay, 15 24 Fig. 2 
teHL Enable to Z Output 18 30 
tPLH Propagation Delay, 26 42 Fig. 1 
tPHL Enable to Z Output 20 32 
teLH Propagation Delay, 13 21 Fig. 1 
teHL Data to Z Output 12 20 
teLH Propagation Delay, 20 32 Fig. 2 
teHL Data to Z Output 16 26 

AC WAVEFORMS 

Figure 1. Figure 2. 
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8-INPUT MULTIPLEXER 


a SCHOTTKY PROCESS FOR HIGH SPEED 

e MULTIFUNCTION CAPABILITY 

s ON-CHIP SELECT LOGIC DECODING 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


(Plastic Package) 
DESCRIPTION e 
The T74LS152 is a MSI high speed 8-input Digital (Micro Package) (Plastic Chip Carrier) 
Multiplexer. It provides, in one package, the ability ORDER CODES: 
to select one bit of data from up to eight sources. It T74LS152 D1 T74LS152 C1 
can be used as a universal function generator to T74LS152 B1 T74LS152 M1 


generate any logic function of four variables. 


PIN CONNECTION (top view) 
DUAL IN LINE 


CHIP CARRIER 


uw 


PIN NAMES 
1 12:13 
So — Se SELECT INPUT 
lo -—I7 MULTIPLEXER INPUTS nG&2UwW 
Z COMPLEMENTARY MULTIPLEXER NC = No Internal Connection 


September 1988 


T74LS152 


LOGIC SYMBOL AND LOGIC DIAGRAM 


S43 72182 : SE eT 
Ss ° e 

ehhh bw tH il 
So ° e 

5 


Veco = Pin 14 
GND = Pin7 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 
Input Voltage, Applied to Input 
Output Voltage, Applied to Output 
Input Current, into Inputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


Min. | Typ. | Max. 


XX = package type 


FUNCTIONAL DESCRIPTION 


This device is a logical implementation of a single This device provides the ability, in one package, to 
pole, 8-position switch with the switch position con- select from eight sources of data or control informa- 
trolled by the state of three Select inputs, So, S1, Se. tion. 

The logic function provided at the output is : 


Z = (Ip * So ° Sy °So 41, Sy °S, °So4+l°S,°S; °So+13°S,°S, So + 
+14°So ° Sy *So +15 °So *Sy*So +e *Sq °S; °So+17°So°S; ° So). 
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TRUTH TABLE 


eo oo ee ee 
oe et ee ee ee ee 
oe Lee See Le 
MK KK KK OK OK OK OK OK OK OK OK OL 
Kx KK KK KK KK KK KK XK 
x KK KK KKK KK I KK KK 
x KK KK KK KL KK mK mK OK OK 
x KK KK KL mK KK OK OK OK OK OK 
x KKK LT RK mK OK OK OK OK OK OK OK OK 
<< IT KK mK OK OK OK OK OK OK OK OK OK 
xr KK KK KK mK OK OK OK OK OK OK OK 
Lele Lhe Lhe oO ee le 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don’t Care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ae Test Condition 
| Min. |Typ.(*)| Max. | ie 
Input HIGH Voltage pe Guaranteed Input HIGH Treshold 
Voltage for All Inputs 
ViL Input LOW Voltage Guaranteed Input LOW Treshold 
Voltage for All Inputs 


Veo apt Giamp Dios Votago | | -088 | 18 | Veo MN, ne 18m | _V 
gS 
a 


V 
V 
cD V 
Vou Output HIGH Voltage 2.7 3.4 Vcc = MIN, lon = - 400 pA V 
Vin = Vin or Vit per Truth Table 
Vo. | Output LOW Voltage | | 0.25 | 0.4 | Vcc = MIN, V 
0.35 Vin = Vin or Vi V 
per Truth Table 
hi Input HIGH Current 20 | Voc = MAX, Vin=2.7V 
0.1 Voc = MAX, Vin = 7.0 V mA 
nput LOW Current | Voc = MAX, Vin = 0.4 V mA 
mA 
loc mA 


| food 
Output Short Circuit Current eG - 100 | Vcc = MAX, Vout = 0 V (hia 
(note 2) 


| lec__| Power Supply Current || 9.0 | Voc=MAX |_| 


Notes : 1 Conditions for testing, not shown in the table, are chosen to guarantee under “worst case” conditions. 
2 Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5 OV, Ta = 25 °C. 
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AC CHARACTERISTICS :T, =25 TC 


teLH Propagation Delay, 

teHL Select to Z Output 

teLH Propagation Delay, 

tPHL Select to Z Output 
AC WAVEFORMS 
Figure 1. 
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a» MULTIFUNCTION CAPABILITY 

» NON-INVERTING OUTPUTS 

a SEPARATE ENABLE FOR EACH 
MULTIPLEXER 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

we FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS153 is a high speed Dual 4-input Multi- 
plexer with common select inputs and individual 
enable inputs for each section. It can select two bits 
data from four sources. The two buffered outputs 
present data in the true (non-inverted) form. In ad- 
dition to multiplexer operation, the LS153 can 
generate any two functions of three variables. The 


PIN NAMES 


COMMON SELECT INPUT 
ENABLE (active LOW) INPUT 


MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUT 


PIN CONNECTION (top view) 


DUAL IN LINE 
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DUAL 4-INPUT MULTIPLEXER 


LS153 is fabricated with the Schottky barrier diode 
process for high speed and is completely com- 
patible with all TTL families. 


(Plastic Package) (Ceramic Package) 
M1 C1 
(Micro Package) (Plastic Chip Carner) 


ORDER CODES : 
T74LS153 D1 T74LS153 C1 
T74LS153 B1 T74LS153 M1 


fe ee Fes GS 


CHIP CARRIER 


w 

z 

| 
1 


hal} 4 18 [_}S, 
ba LJ 5 17 LJ be 
NC{_} 6 16 [J NC 
he LJ 7 1S LJ} le 


ip PC-0062 


@ 
r=] 
z 
S 


NC LJ 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


aa 2 
(Wt 116) 115) 04) FCB (468 (409) (1) 129 (13 145) 


1654 3 10 11 12 13 15 


Nala le te ‘oe be & 


LC-0033 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 
Output Voltage, Applied to Output 
Input Current, into Inputs 


thos = 04 Output Current, into Outputs 50 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device 
This ts a Stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 
Supply Voltage 


Part Numbers Temperature 
| Min. | Typ. | Max. 


T74LS153XX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type 


FUNCTIONAL DESCRIPTION 


The LS153 is a Dual 4-Input Multiplexer fabricated have individual active LOW Enables (E a, E b) which 
with Low Power Schottky barrier diode process for can be used to strobe the outputs independently. 
high speed. It can select two bits of data from up to When the Enables (E a, E b) are HIGH, the cor- 
four sources under the control of the common Select responding outputs (Za, Zp) are forced LOW. 
Inputs (So, $1). The two 4-input multiplexer circuits 
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The LS153 is the logic implementation of a 2-pole, Select Inputs. The logic equations for the outputs 
4-position switch, where the position of the switch is are shown below. 
determined by the logic levels supplied to the two 

Za =E, * (loa -S, So +lha -S, °So + loa ° Sy *So + I3a ° Sy * So) 

Zp = Ep * (lop * S1* So + lie * St * So + lap * Sy * So + Ian * Ss * So) 
The LS153 can be used to move data from a group vious application is a function generator. The LS153 
of registers to a common output bus. The particular can generate two functions of three variables. This 
register from which the data came would be deter- is useful for implementing highly irregular random 
mined by the state of the Select Inputs. A less ob- logic. 


TRUTH TABLE 


Input (a or b) 


coxcseserll 


reece 


or ee SN a ae ee oe ee 4 
cs eae RN a TAN ea ee ee ae 
x «KKK KK I xX 
<— «KKK IT KK XX 
MxM IT KK KK XX 
rr K KK KK OK OX 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
| Symbo aaaiiee min. [Typ. ( 
Input HIGH Voltage ES Guaranteed Input HIGH Treshold 
Voltage for all Input 
Input LOW Voltage -_ 
V 


a Guaranteed Input LOW Treshold V 
Input Clamp Diode Voltage | _—| - 0.65 | 


IL 
Voltage for all Input 
CD 
Output HIGH Voltage 3.4 
L : 
Ie 
of 


per Truth Table 


Vcc = MIN, lin = -18 mA 
Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 
Vo Output LOW Voltage Cl 0.25 
poss [os 
Input HIGH Current ee | 


lo. = 4.0 mA | Vcc = MIN 
i VIN = Vin or VIL 
a oe Input LOW Current Po 


Vcc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


| 0.36 | Voc =MAX,Vin=0.4V | mA 
560) 


lo. = 8.0 mA 
Output Short Circuit Current 


baad Vcc = MAX, Vout = 0 V 
(note 2) 
Power Supply Current | 40 | Vcc = MAX 


Notes: 1. Conditions for testing, not shown in the table, are chosen to guarantee under “worst case” conditions. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


mA 
| mA | 
| mA 


mA 
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AC CHARACTERISTICS :T, = 25 CT 


symot] Parameter a 
tPLH Propagation Delay, 
tPHL Select to Output 
teLy Propagation Delay, 
tPHL Enable to Output 
teLy Propagation Delay, 
teHL Data to Output 

AC WAVEFORMS 

Figure 1. Figure 2. 


Tests Conditions | unit 
a 
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» SCHOTTKY PROCESS FOR HIGH SPEED 

a MULTIFUNCTION CAPABILITY 

» COMMON ADDRESS INPUTS 

» TRUE OR COMPLEMENT DATA DEMUL- 
TIPLEXING 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The TTL/MSI T74LS155 and T74LS156 are high 
speed Dual 1-of-4 Decoder/Demultiplexers. These 
devices have two decoders with common 2-bit Ad- 
dress inputs and separate gated Enable inputs. 


Decoder "a" has an Enable gate with one active 
HIGH and one active LOW input. Decoder "b" has 
two active LOW Enable inputs.If the Enable func- 
tions are satisfied, one input of each decoder will be 
LOW as selected by the address inputs. The LS156 
has open collector outputs for wired-OR (DOT- 


PIN NAMES 


ADDRESS INPUTS 

ENABLE (active LOW) INPUTS 
ENABLE (active HIGH) INPUT 
ACTIVE LOW OUTPUTS 


September 1988 


T74L$S155 
T74LS156 


DUAL 1-OF-4 
DECODER/DEMULTIPLEXER 


AND) decoding and function generator applications. 


The LS155 and LS156 are fabricated with the 
Schottky barrier diode process for high speed and 
are completely compatible with all TTL families. 


(Plastic Package) 
M1 C1 
(Micro Package) 


ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 


(Ceramic Package) 


(Plastic Chip Carrier) 


CHIP CARRIER 


So 
> uf 
| 


rw 

z 

J 
1 


20 19 


| 
= 

z 
rt) 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Ep Ep 
(n4yf 1115) 


GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATING 


Parameter 
Supply Voltage - 0.5 to 7 


| Unit 
ve 
Input Voltage, Applied to Input +118. 
| mA 
| mA 


Output Voltage, Applied to Output - 0.5 to 10 
Input Current, into Inputs 
Output Current, into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
Implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Renae Supply Voltage jonmentue 
Typ-_| Max. 


Min. | 1 


XX = package type 
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FUNCTIONAL DESCRIPTION 


The LS155 and LS156 are Dual 1-of-4 
Decoder/demultiplexer with common Address 
inputs and separate gated Enable inputs. When enabled, 
each decoder section accepts the binary weighted 
Address inputs (Ao-A1) and provides four mutually 
exclusive active LOW outputs (Op-Os). If the Enable 
requirements of each decoder are not met, all ouputs 
of that decoder are HIGH. 
Each decoder section has a 2-input enable gate. The 
enable gate for Decoder "a" requires one active 
HIGH input and one active LOW input (Ea e Ea). In 
demultiplexing applications, Decoder "a" can ac- 
' cepts either true or complemented data by using the 


T74LS155/156 


Ea or Ea inputs respectively. The enable gate for 
Decoder "b” requires two active LOW inputs (Eb ¢ Ep). 
The LS155 or LS156 can be used as a 1-of-8 
Decoder/Demultiplexer by tying Ea to Ep and relabeling 
the common connection as (A2). The other Ep to Ea are 
connected together to form the common enable. 

The LS155 and LS156 can be used to generate all 
four minterms of two variables. These four minterms 
are used insome applications replacing multiple gate 
functions as shown in Fig. 1. The LS156 has the fur- 
ther advantage of being able to AND the minterm func- 
tions by tying outputs together. Any number of terms 
can be wired-AND as shown below. 


f=(E+Ap+Ai)e (E + Ag + A1)°¢ (E+ Ag +A) & e (E+ Ap +A}) 
where E=E,+E,;E=6,+E, 


Figure 1. 


E 
Ay 
Ay 
E 
Ag 
Ay 
E 
Ao 
A, 
E 
Ay 
A, 


a 


(3 


TRUTH TABLE 


Enable va" 


O| 


ae a 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


Output “ar 


a | Oo 01 O02 Os | Ey Eb 


Enable "b" 


O| 
i=) 
Ol 
Ol 
O| 
o 


ate nae oes es as 
Iririct 
Irmirrict 
Ir-rrire 
-m-rrric 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| Symbol 


Min. | Typ. (*) 
VIH 2.0 
Voltage for All Inputs 
Vit Input LOW Voltage Guaranteed Input LOW Treshold V 
Voltage for All Inputs 
Input Clamp Diode Voltage | | - 0.65 | -1.5 | Voc =MIN, In =-18 mA 
Vou Output HIGH Voltage for 2.7 3.4 Vcc = MIN, lon = - 400 pA V 
LS155 Only Vin = Vin or Vic per Truth Table 
lou Output HIGH Current for 100 | Vcc =MIN, Von = - 5.5 V yA 
LS156 Onl Vin = Vin or Vit per Truth Table 
Vo. | Output LOW Voltage a 0.25 | 0.4 | lo.=4.0mA | Voc=MIN, 
Vin = Vin or Vit 
0.5 | lo.=8.0mMA | per Truth Table 
20 Voc = MAX, Vin = 2.7 V pA 
0.1 Voc = MAX, Vin = 7.0 V mA 


4 | Vcc = MAX, Vin = 0.4 V 


Parameter 


Input HIGH Voltage 


0.35 


NH Input HIGH Current 


Input LOW Current ae 


Output Short Circuit Current - 20 - 100 | Vcc = MAX, Vout = 0 V mA 
(note 2) 


Power Supply Current | 10 Vcc = MAX 


Notes: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case" conditions 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


Oo : 
» 


AC CHARACTERISTICS : Ta = 25 °C 


Symbol Parameter LS155 LS156 Test Conditions 

| Typ. | Max. | Typ. | Max. | 

tPLH Propagation Delay, 17 26 31 46 Fig. 2 

teHL Address to Output 19 30 34 51 

tPLH Propagation Delay, 10 15 25 Fig. 3 

teHL Eq or Ep, to Output 19 30 34 

teLH Propagation Delay, 18 27 32 Fig. 2 

tepHL E, to Output 18 27 32 


40 
31 
48 
48 
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AC WAVEFORMS 
Figure 2. 


Figure 3. 
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QUAD 2-INPUT MULTIPLEXER 


a SCHQTTKY PROCESS FOR HIGH SPEED fabricated with the Schottky barrier diode process 
a MULTIFUNCTION CAPABILITY for high speed and is completely compatible with all 
a NON-INVERTING OUTPUTS TTL families. 


a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 
w FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 
The TTL/MSI T74LS157 is a very high speed Quad 


2-input Multiplexer, Four bits of data from two sour- 
ces can be selected using the common Select and 
Enable inputs. The four buffered outputs present the D1 

selected data in the true (non-inverted) from. The (Plastic Package) (Ceramic Package) 


LS157 can also be used to generate any four of the 
M1 C1 


16 different functions of two variables. The LS157 is 
(Micro Package) (Plastic Chip Carrier) 


PIN NAMES 


COMMON SELECT INPUT 
ENABLE (active LOW) INPUT ORDER CODES : 

DATA INPUTS FROM SOURCE 0 T74LS157 D1 T74LS157 C1 
DATA INPUTS FROM SOURCE 1 T74LS157 B1 T74LS157 M1 
MULTIPLEXER OUTPUTS 


CHIP CARRIER 


#uz 
a)515 
3 1 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


i 
(2) 03) 0S) 6) fete) 13) et ft) 15) 


58235 6 311 10 


Veco = Pin 16 
GND = Pin8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | Parameter =| te 
Supply Voltage ~ 0.5107 


Input Current, into Inputs — 30 to 5 
Output Current, into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This 1s a Stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sectons 
of this specification ts not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


Toni 
| 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 
| Min. | Typ. | Max. 


XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS157 is a Quad 2-Input Multiplexer fabricated determined by the logic levels supplied to the Select 
with the Schottky barrier diode process for high Inputs. The logic equation for the outputs are shown 
speed. It selects four bits of data from two sources below. 
under the control or the common Select Input _(S). 


The Enable Input (E) is active LOW. When E is Z,=E*(lya°S+ loa? S) 
HIGH, all of the outputs (Z) are forced LOW regard- ee pees 
less of all other inputs. p= Bip 2 0b o) 
The LS157 is the logic implementation of a 4-pole, Zo = Ee (lic * S + loc * S) 
2-position switch, where the position of the switch is Zqy =E* (lig? S + log * S) 
2/4 : 
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A common use of the LS157 is the moving of data 
from two groups of registers to four common output 
buses. The particular register from which the data 
comes is determined by the state of the Select Input. 
A less obvious use is as a function generator. The 
LS157 can generate any four of the 16 different 
functions of two variables with one variable 
common. This is useful for implementing highly ir- 
regular logic. 


TRUTH TABLE 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


Input HIGH Voltage peo! 


Input Clamp Diode Voltage 
OH 


Output HIGH Voltage 


Vot Output LOW Voltage 


Input HIGH Current 
lo, Ih 
E.S 


hail 
= 
Input HIGH Current at Max 
lo, Ih 
ol 


Input Voltage 


Input LOW Current 


lo, I1 
E,S 


Output Short Circuit Current - 
(note 2) 


Power Supply Current 


2.0 
2.7 
20 


Test Condition 
(note 1) 


Guaranteed Input HIGH Treshold V 
Voltage for All Inputs 


Guaranteed Input LOW Treshold V 
Voltage for All Inputs 

| 145 | Voc = MIN, lin = -18 mA 

Vcc = MIN, Ion = - 400 LA 

Vin = Vin or Vit per Truth Table 

Voc = MIN, 

Vin = Vin or Vir 
per Truth Table 


lot =40mA 
lo. = 8.0 mA 


Voc = MAX, Vin = 2.7 V 


Voc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.4 V 


Vcc = MAX, Vout = 0 V A 


Voc = MAX mA 


Notes: 1 Conditions for testing, not shown in the table, are chosen to guarantee under “worst case" conditions. 


2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS :T, =25 © 


sym] rameter an 
teLH Propagation Delay, 
tPHL Select to Output 
teLH Propagation Delay, 
tPHL Enable to Output 
tPLH Propagation Delay, 
tPHL Data to Output 

AC WAVEFORMS 

Figure 1. Figure 2. 


ere 
ests Conditions 
| Typ. | Max. | 

23 Fig. 2 

27 
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QUAD 2-INPUT MULTIPLEXER 


a SCHOTTKY PROCESS FOR HIGH SPEED 

e MULTIFUNCTION CAPABILITY 

as INVERTING OUTPUTS 

a» INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS158 is a high speed Quad 2-input Multi- 
plexer. It selects four bits of data from two sources 
using common Select and Enable inputs. The four 
buffered outputs present the selected data in the 
true inverted from. The LS158 can also generate 
any four of the 16 different functions of two variables. 


PIN NAMES 


COMMON SELECT INPUT 
ENABLE (active LOW) INPUT 
DATA INPUTS FROM SOURCE 0 
DATA INPUTS FROM SOURCE 1 
INVERTED OUTPUTS 


September 1988 


The LS158 is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families. ~ 


D1 
(Ceramic Package) 


(Plastic Package) 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
T74LS158 D1 T74LS158 C1 
T74LS158 B1 T74LS158 M1 


CHIP CARRIER 


= 
a 
3 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


a 
(2) [(3) 05) U6) ft) 13) 0) 5) FD 


5235 6 1413 11 10 


E low bm lew bm loc he fee by 
s 


LC-0047 


Vec = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


epee eaters 
Supply Voltage V 
Input Voltage, Applied to Input -0.5 to 15 


Input Current, into Inputs -— 30 to 5 
Output Current, into Outputs a ee ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Output Voltage, Applied to Output 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers ___ Supply Voltage Temperature 
__Partnumbers gi 


T74LS158XX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type 


FUNCTIONAL DESCRIPTION 


The LS158 is a Quad 2-Input Multiplexer fabricated sent the data in inverted form at the four outputs. 
with the Schottky barrier diode process for high spe- The Enable Input (E) is active LOW. When E is 


ed. It selects four bits of data from two sources under HIGH, all of the outputs (Z) are forced HIGH regar- 
the control or the common Select Input (S) and pre- dless of all other inputs. 
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The LS158 is the logic implementation of a 4-pole, TRUTH TABLE 
2-position switch, where the position of the switch is 
determined by the logic levels supplied to the Select 
Inputs. 


A common use of the LS158 is the moving of data 
from two groups of registers to four common output 
buses. The particular register from which the data 
comes is determined by the state of the Select Input. 
A less obvious use is as a function generator. The 
LS158 can generate four functions of two variables 


with one variable common. This is useful for imple- H = HIGH Voltage Level 
menting gating functions. L = LOW Voltage Level 
X = Don't Care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Symbol | Parameter a (note 1) cy 
Input HIGH Voltage Coe a ie Guaranteed Input HIGH Treshold 
Voltage for all Input 
Input LOW Voltage Lo eee Guaranteed Input LOW Treshold 
Voltage for all Input 


Input Clamp Diode Voltage Vcc = MIN, lin = -18 mA 


Von Output HIGH Voltage 2.7 Voc = MIN, lon = - 400 LA V 
Vin = Vin or Vit per Truth Table 


| 0.25 | 0.4 |Ion = 4.0mA 
Input HIGH Current 
lo, It 
Input HIGH Current at Max 
Input Voltage 


lo. = 8.0 mA Vin = Vin or Vit 
fit 
lo, |1 
E,S 


per Truth Table 
Output Short Circuit Current en Vcc = MAX, Vout = 0 V oe 
note 2 
Power Supply Current | ft 50 | 80 [vec=MAX Tm 


Notes: 1. Conditions for testing, not shown in the table, are chosen to guarantee under “worst case” conditions. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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T74LS158 


AC CHARACTERISTICS :T, =25 TC 


Parameter Min. | Typ. | Tests Conditions 
Symes] Parameter Typ Tia] Teme Conatvons | unt 
tPLH Propagation Delay, 13 Fig. 1 
tPHL Select to Output 16 
tPLH Propagation Delay, 17 Fig. 2 
teHL Enable to Output 24 
tPLH Propagation Delay, 7 
teHL Data to Output 10 


AC WAVEFORMS 


ae 
3 
rs 
@ 


Figure 1. Figure 2. 
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MICROELECTRONICS 


T74LS160A/161A 
T74LS162A/163A 


LS160A/162A : BCD DECADE COUNTERS 
LS161A/163A : 4-BIT BINARY COUNTERS 


a» SYNCHRONOUS COUNTING AND LOADING 

a TWO COUNT ENABLE INPUTS FOR HIGH- 
SPEED SYNCHRONOUSLY EXPANSION 

» EDGE-TRIGGERED OPERATION 

a TYPICAL COUNT RATE OF 35 MHz 

a» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The LS160A/161 A/162A/163A are high-speed 4-bit 
synchronous counters. They are edge-triggered, 
synchronously presettable, and cascadable MSI 
building, blocks for counting, memory addressing, 
frequency division and other applications. The 
LS160A and LS162A count modulo 10 (BCD). The 
LS161A and LS163A count modulo 16 (binary). 

The LS160A and LS161A have an asynchronous 
Master Reset (Clear) input that overrides, and is in- 


BCD Binary 

Modulo 10 | (modulo 16) 
Asynchronous Reset LS160A LS161A 
Synchronous Reset LS162A LS163A 


PIN CONNECTION (top view) 


DUAL IN LINE 


September 1988 


dependent of, the clock and all other control inputs. 
The LS162A and LS163A have a Synchronous 
Reset (Clear) input that overrides all other control in- 
puts, but is active only during the rising clock edge. 


(Ceramic Package) 


(Plastic Package) 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
T74LSXXXX D1 T74LSXXXX C1 
T74LSXXXX B1 T74LSXXXX M1 


CHIP CARRIER 
Z 

1 

10 11 


12 
ain 
z | 
z 


9 

| a 

a a 
z 

6 S&S 


ad 
a 


* MR for LS160A/161A 
* SR for LS162A/163A 
NC = No Internal Connection 


T74LS160A/161A/162A/163A 


PIN NAMES 


PARALLEL ENABLE (active LOW) 
INPUT 

PARALLEL INPUTS 

COUNT ENABLE PARALLEL 
INPUT 

COUNT ENABLE TICKLE INPUT 
CLOCK (avtive HIGH going edge) 


INPUT 

MASTER RESET (active LOW) 
INPUT 

SYNCHRONOUS RESET 
(active LOW) INPUT 
PARALLEL OUTPUTS 
TERMINAL COUNT OUTPUT 


LOGIC SYMBOL AND TRUTH TABLE 


* MR for LS160A/161A 


* SR for LS162A/163A 
CET|CEP| Action on the Rising Clock Edge 


Reset (clear) 

Load (P, — Q,) 
cep "e Pr Pa Ps Count (increment) 

No Change (hold) 

No Change (hold) 


* For the LS162A and LS163A only 


Te BRN H = HIGH Voltage Level 
= Pj L =LOW Voltage Level 
a ae X = Don't Care 


ABSOLUTE MAXIMUM RATINGS 


[symbol | —CPatrameter | Unit _| 
| _Vi__| Input Voltage, Applied to input, =| StS | 
= st 
Pelee 


Input Current, into Inputs P= 80to5 
Output Current, into Outputs a ee 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
| Min. | Typ. ial 


T74LS160A/161A/162A/163AXX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type. 
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FUNCTIONAL DESCRIPTION 


The LS160A/161A/162A/163A are 4-bit 
synchronous counters with a synchronous Parallel 
Enable (Load) feature. These counters consist of 
four edge-triggered D flip-flops with the appropriate 
data routing networks feeding the D inputs. All chan- 
ges of the Q outputs (except due to the 
asynchronous Master Reset in the LS160A and 
LS161A) occur as a result of, and synchronous with, 
the LOW to HIGH transition of the Clock input (CP). 
As long as the set-up time requirements are met, 
there are no special timing or activity constraints on 
any of the mode control or data inputs. 


Three control inputs - Parallel Enable (PE), Count 
Enable Parallel (CEP) and Count Enable Trickle 
(CET) - select the mode of operation as shown in the 
tables. The Count Mode is enabled when the CEP, 
CET, and PE inputs are HIGH. 


When the PE is LOW, the counters will 
synchronously load the data from the parallel inputs 
into the flip-flops on the LOW to HIGH transition of 
the clock. Either the CEP or CET inputs can be used 
to inhibit the Count sequence. With the PE held 
HIGH, a LOW on either the CEP or CET inputs at 
least one set-up time prior to the LOW to HIGH clock 
transition will cause the existing output states to be 
retained. The AND feature of the two Count Enable 
inputs (CET-CEP) allows synchronous cascading 
without external gating and without delay accumula- 
tion over any pratical number of bits or digits. 


The Terminal Count (TC) output is HIGH when the 
Count Enable Trickle (CET) input is HIGH while the 
counter is in its maximum count state (HLLH for the 


STATE DIAGRAM 


T74LS160A/161A/162A/163A 


BCD counters, HHHH for the Binary counters). Note 
that TC is fully decoded and will, therefore, be HIGH 
only for one count state. 


The LS160A and LS162A count modulo 10 following 
a binary coded decimal (BCD) sequence. They 
generate a TC output when the CET input is HIGH 
while the counter is in state 9 (HLLH). From this state 
they increment to state 0 (LLLL). If loaded with a 
code in excess of 9 they return to their legitimate se- 
quence within two counts, as explained in the state 
diagram. States 10 through 15 do not generated a 
TC output. 


The LS161AandLS163A count modulo 16 following 
a binary sequence. They generated a TC when the 
CET input is HIGH while the counter is in state 15 
(HHHH). From this state they increment to state 0 
(LLLL). 


The Master Reset (MR) of the LS160A and LS161A 
is asynchronous. When the MR is LOW, it overrides 
all other input conditions and sets the outputs LOW. 
The_MR pin should never be left open. If not used, 
the MR pin should be tied through a resistor to Vcc, 
or to a gate output which is permanently set to a 
HIGH logic level. 


The active LOW Sinchronous Reset (SR) input of 
the LS162A and LS163A acts as an edge-triggered 
control input, overriding CET, CEP and PE, and 
resetting the four counter flip-flops on the LOW to 
HIGH transition of the clock. This simplifies the de- 
sign from race-free logic controlled reset circuits, 
e.g. to reset the counter synchronously after reach- 
ing a predetermined value. 


LOGIC EQUATIONS 


Count Enable = CEPeCETePE ae 

TC for LS160A & LS162A = CET e Qo e Q: e Q2eQ; 

TC for LS161A & LS163A = CET e Qo e Q; e Q2e Q3 
Preset = PE e CP + (rising clock edge) 

Reset = MR (LS160A & LS161A) 

Reset = SR e CP + (nsing clock edge (LS162A & LS163A)) 


Note: The LS160A and LS162A can be preset to any state, but will not count beyond 9. If preset to state 10, 11, 12, 13, 14 or 15, it will re- 
tum to its normal sequence within two clock pulses. 
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T74LS160A/161A/162A/163A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
(note 1) 


Parameter 


atl 


Input HIGH Voltage 


Vit Input LOW Voltage 
CD 


V Input Clamp Diode Voltage 


Vou Output HIGH Voltage 2.7 


VoL Output LOW Voltage 


Guaranteed Input HIGH Voltage V 
for All Inputs 
Guaranteed Input LOW Voltage V 
for All Inputs 


- 0. - 1.5 Vcc = MIN, lin = -18 mA V 


Vcc = MIN, low = - 400 pA 


W1O 
& | 
oO 


Vin = Vin or Vic per Truth Table 


lo. = 4.0 mA | Vcc = MIN, V 
Vin = Vin or Vir 


lo. = 8.0 MA | per Truth Table V 


Input HIGH Current Vcc = MAX, Vin = 2.7 V 
MR, Data CEP Clock 


PE CET (LS160A/161A) 
MR, Data CEP Clock 
PE CET (LS160A/161A) 
Data, CEP, Clock 
PE, CET, SR (LS162A/163A) 
Data, CEP, Clock m 
PE, CET, SR (LS162A/163A) 
Input LOW Current m 
MR, Data CEP Clock 
PE CET (LS160A/161A) 
m 
m 


Voc = MAX, Vin = 7.0 V 
Voc = MAX, Vin = 2.7 V 


Vcc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.4 V tal 
Data, CEP, Clock rie 


A 
A 
YC Vcc = MAX, Vin = 0.4 V mA 
PE, CET, SR (LS162A/163A 
A 
A 


( ) 
Output Short Circuit Current - 20 - 100 | Vcc = MAX, Vout = 0 V oe 
(note 2) 
IccH Power Supply Current 31 VCC = MAX 
loc 32 


Notes : 1. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case” conditions 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C 


AC CHARACTERISTICS :T, =25 CT 


Parameter a 
teLH Propagation Delay, 

tPHL Clock to TC 

teLH Propagation Delay, 

teu Clock to Q 


Typ. 


Tests Conditions 


teLH Propagation Delay, 
teHL CET to TC 


tPHL MR or SR to Q 
Maximum Clock Frequency 


f max 
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AC CHARACTERISTICS :T, =25 TC 


Symbol] Parameter 


MR or SR Pulse Width 


Hold Time, any Input 


DEFINITION OF TERMS 


SET-UP-TIME (ts) - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 


HOLD TIME (tn) - is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 


AC WAVEFORMS 


Min. | Typ. 
| twoP | Clock Pulse width | 25 | 


ried 3 P20 | 
[te | Setup Time, any input | 20 | 
ae a a a 


T74LS160A/161A/162A/163A 


Fest Conditions 


| Max. | 
bas 
Voc = 5.0 V 
a 
= 


HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 


RECOVERY TIME (trec) - is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognized and transfer HIGH Data to the Q out- 
puts. 


Figure 1 :Clock to Output Delays, Count Frequency, and Clock Pulse Width. 


Other Conditions : 


PE = MR(SR) =H CEP = CET =H 


Other Conditons : PE = L 
Po = P; = Po = P3 =H 
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T74LS160A/161A/162A/163A 


Figure 3 :Count Enable Trickle Input to Terminal Count Output Delays. 


The positive TC pulse occurs when the outputs are in the (Qo « Q: © Qe « Qs) state for the LS160A and LS162A and the (QceQ:eQ2eQs) state for 
the LS161A and LS163A 


Other Conditons .__ 
CP =PE=CEP=MR=H 


Figure 4 :Clock to Terminal Count Delays. 


SC-0056 
The positive TC pulse in coincident with the output state (Qo « Q: © Qe e Qs) state for the LS160A and LS162A and the (QoeQ:eQ2°Qs) state for 
the LS161A and LS163A. 


Other Conditions: —___ 
PE =CEP=CET=MR=H 


Figure 5 :Set-up Time (ts) and Hold Time (tn) for Parallel Data Inputs. 


Other Conditions : PE = L, MR =H 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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T74LS160A/161A/162A/163A 


Figure 6 :Set-up Time (ts) and Hold Time (th) for Count Enable (CEP) and (CET) and Parallel Enable 
(PE) Inputs. 


Other Conditions : PE = L, MR =H 


The shaded areas indicate when the input ts permitted to change for predictable output performance. 


Figure 7. 


LM € 


Other Conditions . PE = L, MR =H 
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SERIAL-IN PARALLEL-OUT SHIFT REGISTER 


™ '™ 


(Plastic Package) (Ceramic Package) 


a TYPICAL SHIFT FREQUENCY OF 35 MHz 

a ASYNCHRONOUS MASTER RESET 

» GATED SERIAL DATA INPUT 

a FULLY SYNCHRONOUS DATA TRANSFERS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS164 is a 8-Bit Serial-in Parallel-Out Shift 
Register. Serial data is entered through a 2-Input 


AND gate synchronous with LOW to HIGH transition 

of the clock. The device features an asincronous il oe 
Master Reset which clears the register setting all 

outputs LOW indipendent of the clock. It utilizes the ve Pe 
Schottky diode clamped process to archive high (Micro Package) (Plastic Chip Carer) 


sppeds and is fully compatible with all TTL roducts. 


PIN NAMES ORDER CODES : 
T74LS164 D1 T74LS164 C1 


T74LS164 B1 T74LS164 M1 


Data Input 
Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 


Outputs 


CHIP CARRIER 


v 

z 

| 
1 


PC10310 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


LC10040 


USS 


Q, (4) Qs (5) Q, (10) Q,(11) Q, (12) Qy7(13) 


LC10050 


Vcc = Pin 16 
GND = Pin8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[symbol| Parameter =| Value | Unit 
Supply Voltage -— 0.5 to 7 
Input Voltage, Applied to Input — 0.5 to 15 
Output Voltage, Applied to Output -— 0.5 to 10 
ae mA 


Input Current, Into Inputs 
Output Current, Into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers ___ Supply Voltage | Temperature 
Partners Sul votane i 


yp. 
T74LS164XX 4.75V 5.25 V 0°C to + 70 °C 


XX = package type. 
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FUNCTIONAL DESCRIPTION 


The LS164 is an edge-triggered 8-bit shift register 
with serial data entry and an output from each of the 
eight stages. Data is entered serially through one of 
two inputs (A or B); either of these inputss can be 
used as an active HIGH Enable for data entry 
through the other input. An unused input must be 
tied HIGH, or both inputs connected together. 
Each LOW to HIGH transition on the Clock (CP) 
input shifts data one place to the right and enters into 
QO the logoical AND of the two inputs (A B) that ex- 
isted before the rising clock edge. 

A LOW level on the Master Reset (MR) input over- 
rides all other inputs and clears the register 
asynchronous, forcing all Q outputs LOW. 


T74LS164 


TRUTH TABLE 


OPERATING INPUTS 
MODE 


L (I) = LOW Voltage Levels 

H (h) = HIGH Voltage Levels 

X = Don't Care 

qn= Lower case letters indicate the state of the referenced input or output 
one set-up time pnor to the LOW to HIGH clock transition. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Notes : 1. 
2. Not more than one output should be shorted at a time. 


Test Condition 
(note 1) 
Guaranteed Input HIGH Voltage 
for All Input 
Guaranteed Input LOW Voltage 
for All Input 


Vcc = MIN, lin = -18 MA V 


Voc = MIN, lon = - 400 pA 
WA 
mA 


V 
V 


Vin = Vin or Vit per Truth Table 


Vec = MIN 
Vin = Vin or Vit 
per Truth Table 


Vcc = MAX, Vin = 2.7 V 
0.1 Vcc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.4 V mA 


Voc = MAX, Vout = 0 V mA 


Vcc = MAX 


Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions 


3. Icc iS Measured with outputs open senal input at 2.4V, and a momentary ground, hen 4.5V applied to clear. 


(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25 °C 


Symbol 
Maximum Clock Frequency 


tPLH Propagation Delay, Positive 
tPHL Going Clock to Outputs 

tPHL Propagation Delay, Negative 
Going MR to Outputs 


Parameter 


_Min. | Typ. | 


mss 


Test Conditions 


ir Figures 1 
27 Figures 1 
32 
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AC SET-UP REQUIREMENTS: Ta = 25 °C 


Set-Up Time, A or B Input to Figure 3 
Positive-Going CP 
= Hold Time, A or B Input to ca [4 


Figure 3 
Positive-Going CP 


p-WOPtH)_| cP Pulse Wen WG) __20_1 | Bure | ___ 
| twOP(L) | CP Pulse Widthtow) | 20 | | | Figure 
Pr -MR Pulse With (Low) _{_20_{ _|_1 Figure 2_ 


Recovery ag Figure 2 
Positive-Going MR to 
Positive-Going CP 


AC WAVEFORMS 
Figure 1 


Test Conditions 


$C05410 


Figure 2 


9C€05420 
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Figure 3 
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8-BIT SHIFT REGISTER 


a DIRECT OVERRIDING CLEAR 
» PARALLEL CONVERSION 
» SYNCHRONOUS LOAD 


DESCRIPTION 

The T74LS166 is an 8-bit shift register. It consists of 

a parallel-in or serial-in, serial-out 8 bit shift register (Plastic Package) (Ceramic Package) 
with gated clock inputs and an overriding clear input. 

The parallel-in or serial-in modes are controlled by ee i 
the SHIFT/LOAD input. When the SHIFT/LOAD 

input is held high, the serial data input is enabled M1 C1 

and the eight flip-flop perform serial shifting with (Micro Package) (Plastic Chip Carrier) 
each clock pulse. When held LOW, the parallel data in- ORDER CODES: 

puts are enabled and synchronous loading occurs T74LS166 D1 T74LS166 C1 
onthe next clock pulse. Clocking is accomplished on T74LS166 B1 T74LS166 M1 


the low-to-high level edge of the clock pulse via a 
two input positive NOR gate. Clocking is inhibited 
when either of the clock inputs are held high, holding 
either input low enables the other clock inputs this 
will allow the system clock to be free running and the 
register stopped on command with the other clock 
inputs. The clock inhibit input should be changed to 
the high level only when the clock input is held high. 
A buffered direct input overrides all other inputs, in- 
cluding the clock, and sets all flip-flops to zero. 


PIN CONNECTION (top view) 
DUAL IN LINE 


PIN NAMES 


PARALLEL INPUTS 
CLEAR 
SHIFT LOAD 


OUTPUTS 
SERIAL INPUT 
CLOCK PULSE 
CLOCK INHIBIT 


NC = No Internal Connection 
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LOGIC DIAGRAM 


Vcc = Pin 16 
GND = Pin8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] Parameter 
Supply Voltage -— 0.5 to 7 
Input Voltage, Applied to Input 


Output Voltage, Applied to Output 0 to 10 
Input Current, into Inputs 
Output Current, into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
ton is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers aa ge Temperature 
yp. 


T74LS166XX 475V| 5.0V | 5.25 V 0°C to + 70 °C 
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TRUTH TABLE 


Shift/ 
Load 


[ones [vee a 
| Min. [Typ. (*) 


Veco 
VoH 
V 


Guaranteed Input LOW Voltage 
for All Inputs 


Vcc = MIN, lin = -18 mA 


lo. = 4.0 mA |! Vcc =MIN, 
Vin = Vin or Vit 
lo. = 8.0MA | per Truth Table 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


Vec = MAX, Vin = 0.4 V 


Output Short Circuit Current - 20 - 100 | Vcc = MAX 
(note 2) 


mA 
| eg | Power Supply Current ne 38 Vcc = MAX 


Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Note more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


Vcc = MIN, lon = - 400 nA 
Vin = Vin or Vit per Truth Table 


AC CHARACTERISTICS : Ta =25 °C 


Parameter Test Conditions 
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AC WAVEFORMS 


TEST TABLE 
FOR SYNCHRONOUS INPUT 


Data Input P Output 


Serial 


D (SEE 
TEST TABLE) 


Notes : tn = bit time before clocking transition. 
tn + 1 = bit time after one clocking transition 
tn + 8 = bit time after eight clocking transitions. 


AC SET-UP REQUIREMENTS : T, =25 © 


‘ 
min. Typ. 


Pee rr 
[tw | Cec CearPuse wan so ff 

Tt. | Mode Conta Setup Tine [301 1 | y.. soy 
ris 


— | M]o 
aA;lol;o;o 


Hold Time, Any Input 
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TYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES 


4) 
— 
2 
a. 
r 
—_ 
as 
a | 
_ 
< 
a 
< 
a 


' iH 1H H 
[| [________ SERIAL SHIFT JL INHIBIT | |, _______ SERIAL SHIFT. ________. 


CLEAR LOAD SC-ont9 
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SYNCHRONOUS BI-DIRECTIONAL COUNTERS 
LS168-BCD DECADE LS169-MODULO 16 BINARY 


a LOW POWER DISSIPATION 100 mW TYPICAL 

s HIGH SPEED COUNT FREQUENCY 30 MHz 
TYPICAL 

» FULLY SYNCHRONOUS OPERATION 

a FULL CARRY LOOKAHEAD FOR EASY CAS- 
CADING 

a SINGLE UP/DOWN CONTROL INPUT 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 

a POSITIVE EDGE-TRIGGER OPERATION 


B 
(Plastic Package) (Ceramic Package) 


DESCRIPTION 

The T74LS168 and T74LS169 are fully sail 

synchronous 4-stage up/down counters featuring a 

present capability for programmable operation, iis es 

carry lookahead for easy cascading and a U/D input ee: ’ 
to “carta the rection of * Eenilog The Mico nacade) este cay wae) 
T54LS/T74LS168 counts in a BCD decade (8, 4, 2, ; 

1) sequence, while the T54LS/T74LS169 operates 17 ee ri Peae uy C1 

in a Modulo 16 binary sequence. All state changes, T74LSXXX Bt T74LSXXX M1 


whether in counting or parallel loading, are initiated 
by the LOW-to-HIGH transition of the clock. 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 
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MODE SELECT TABLE PIN NAMES 


COUNT ENABLE PARALLEL 

(active LOW) INPUT 

COUNT ENABLE TRICKLE 

(active LOW) INPUT 

CLOCK PULSE (active positive going 
edge) INPUT 


aon lmewlis | Action on Rising Clock 
reer er|va] “mega 
L | X X X | Load (Pn > Qn) 
Hj L L H | Count Up (increment) 
H} L L L | Count Down (decrement) 
H H X X | No Change (hold) 
H| X H X | No Change (hold) 


PARALLEL ENABLE (active LOW) 


INPUT 
H = HIGH Volyge Level UP-DOWN COUNT CONTROL INPUT 
L = LOW Voltage Level PARALLEL DATA INPUTS 
X = Don't Care FLIP-FLOP OUTPUTS 


TERMINAL COUNT (active LOW) 
OUTPUT 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 
Supply Voltage v 
Input Voltage, Applied to Input ~ 0.5 to 15 


Output Voltage, Applied to Output 
Input Current, into Inputs -— 30 to5 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 
Supply Voltage 


Part Numbers Temperature 
| Min. | Typ. | Max. | 
T74LS1668/169XX 4.75 V 5.25 V 0°C to + 70 °C 
XX = package type 
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LOGIC DIAGRAM 
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LOGIC SYMBOL AND STATE DIAGRAMS 


LC-0049 
14 13 12 11 


LS168 sz 

UP :TC=QoeQ3e(U/D)  _ 

DOWN : TC = Qo e Q; e Q2 e Q3 e (U/D) 
LS169 _ 

UP : TC = Qo e Q; eQ2eQ3e(U/D) _ 
DOWN : TC = Qo e Q: @ Q2 # Qs e (U/D) 


FUNCTIONAL DESCRIPTION 


The LS168 and LS169 use edge-triggered D-type 
flip-flops and have no constraints on changing the 
control or data input signals in either state of the 
Clock. The only requirement is that the various in- 
puts attain the desired state at least a set-up time 
before the rising edge of the clock and remain valid 
for the recommended hold time thereafter. 


The parallel load operation takes precedence over 
the other operation, as indicated in the Mode Select 
Table. When PE is LOW, the data on the Po-P3 in- 
puts enters the flip-flips on the next rising edge of the 
Clock. In order for counting to occur, both CEP and 
CET must be LOW an PE must be HIGH. The U/D 
input the, determines the direction of counting. 
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74LS168 
UP/DOWN DECADE COUNTER 


$C05280 


74LS169 


——» Count up 


> Count down 


$C05270 


The terminal count (TC) output is normally HIGH 
and goes LOW, provided that CET is LOW, when a 
counter reaches zero in the COUNT DOWN mode 
or reaches 15 (9 for the T54LS/T74LS168) in the 
COUNT UP mode. The TC output state is not a func- 
tion of the Count Enable Parallel (CEP) input level. 
The TC output of the LS168 decade counter can 
alsobe LOW in the illegal states 11.13 and via paral- 
lel loading. If an illegal state occurs, the LS168 will 
return to the legitmate sequence within two counts. 
Since the TC signal is derived by decoding the flip- 
flop states, there exist the possibility of decoding to 
spikes on TC. For this reasons the use of TC as a 
Clock signal is not recommended. 


MSON 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 
| Min. [Typ.(*)| Max. | 


Input HIGH Voltage Guaranteed Input HIGH Voltage 
for All Inputs 

Input LOW Voltage Guaranteed Input LOW Voltage 
Sera All Inputs 


eae Input Clamp Diode Voltage | -1.5 | Voc = MIN, lin = -18 mA 


Le Output HIGH Voltage Pte Voc = MIN, lon = - 400 pA V 
Vin = Vin or Vit per Truth Table 
VoL Output LOW Voltage lo. = 4.0 mA | Vcc =MIN, V 
a es ane ae 
05 | lor = 8.0 mA 


per Truth Table 


Input HIGH Current —__ ead ae = MAX, Vin = 2.7 V 
U/D, CP, CEP, Po-P3, PE 20 
CET 40 
Input HIGH Current —_| Vcc = MAX, Vin = 7.0 V mA 
U/D, CP, CEP, Po-P3, PE 0.4 
CET 0.2 
Nie Input LOW Current Voc = MAX, Vin = 0.4 V 
U/D, CP, CEP, Po-P3, PE - 0.4 
CET - 0.8 
Output Short Circuit Current Vcc = MAX, Vout = 0 V 
(note 2) 


eat bar tee 


= 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25°C. 


5 


AC CHARACTERISTICS : Ta =25 Sa 


tpi CP to Q 
teHL 

teLH CP to TC 

tPHL 


tPHL 
teLuH U/D to TC 
tPHL 


Maximum Clock Frequency 


ky, SGS-THOMSON = 
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AC SET-UP REQUIREMENTS : T, =25 TC 


Set-up LOW, Data to CP 
Set-up HIGH, Data to CP 


Hold LOW, Data to CP 
Hold HIGH, Data to CP 


ts(L Set-up LOW, PE to CP 
ts(H Set-up HIGH, PE to CP 
Hold LOW, PE to CP 
Hold HIGH, PE to CP 


Set-up LOW, 
CET or CEP to CP 


Set-up HIGH, 
CET or CEP to CP 


ol 
co) 


< 
me] 


ts(L) 


ts(H) 


Hold LOW, 


CET or CEP to CP 
Hold HIGH, 
CET or CEP to CP 


Set-up LOW U/D to CP 
Set-up HIGH, U/D to CP 


1 
1 
1 
1 
| 
1 
1 
1 


2 
2 


ts ’ 
th(L Hold LOW, U/D to CP 
th(H Hold HIGH, U/D to CP 


Clock Pulse Width LOW 
Clock Pulse Width HIGH 


1 
5 


15 
15 
15 
15 
15 
15 
15 
15 
25 
25 
20 
10 


2 
2 
2 
2 
2 
2 
2 
2 
0 
0 
8 
0 


DEFINITION OF TERMS 

SET-UP TIME (ts) - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognizeed and transferred 
to the outputs. 


AC WAVEFORMS 


Figure 1 : Clock to Output Delays, Count 
Frequency, and Clock Pulse Width. 
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| Voc = 5.0 V 


HOLD TIME (tn) - is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 


cs ES 


Figure 2 : Count Enable Trickle Input To Terminal 
Count Output Delays. 
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Figure 3 : Clock to Terminal Delays. Figure 4: Se Ae Aali ae Id (th) for 
Parallel D 


Figure 5: rie praale be fete dant d Tim adil Boss nt Enable (CEP) and (CET), Parallel Enable (PE) 
Input wn (U/D) Control Input 
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Figure 6 : Up-Down Input to Terminal Count Output Delays. 
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a SIMULTANEOUS READ/WRITE OPERATION 

» EXPANDABLE TO 512 WORDS OF n-BIT 

a TYPICAL ACCESS TIME OF 20 ns 

a LOW LEAKAGE OPEN COLLECTOR OUT- 
PUTS FOR EXPANSION 

a TYPICAL POWER DISSIPATION OF 125 mW 

w INPUT CLAMP DIODE LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY COMPATIBLE 


DESCRIPTION 

The J74LS170 is a high speed, low power 4 x 4 Re- 
gister File organized as four word by four bits. 
~ Separate read and write inputs, both address and 
enable, allow simultaneous read and write opera- 
tion. 

Open Collector outputs make it possible, to connect 
up to 128 outputs in a wired-AND configuration to in- 
crease the word capacity up to 512 words. Any num- 
ber of these devices can be operated in parallel to 
generate an n-bit length. 

The T74LS670 provides a similar function tothis 
device but it features 3-state outputs. 


PIN NAMES 


Dea | Data Inputs 


| Ew _| Write Enable (Active LOW) Input 
| Er | Read Enable (Active LOW) Input 


Outputs 


LOGIC DIAGRAM 


1215 1 2 3 


11009 7 6 
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T74L$170 


4x 4 REGISTER FILE 


D1 


(Plastic Package) (Ceramic Package) 


M1 C1 
(Plastic Chip Carrer) 
ORDER CODES : 


(Micro Package) 


T74LS170 C1 
T74LS170 M1 


T74LS170 D1 
T74LS170 Bt 


PIN CONNECTION (top view) 
DUAL IN LINE 


~~ O 
oO 

ais 
2 1 


NC = No Internal Connection 
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WRITE TRUTH TABLE READ TRUTH TABLE 


WRITEINPUTS | WORD 


READ INPUTS 


NOTES: H= HIGH Level, L = LOW Level, X = Don’t Care 
(Q = D) = The four selected intemal flip-flop outputs will assume the states applied to the four extemal data inputs. 
QO = The level of Q before the indicated input conditions were estabilished. 
WOB1 = The first bit of word 0 etc. 


ABSOLUTE MAXIMUM RATINGS 


[Symbol Cunt 
vec | Suppy Voge SSCSC=“*~*“‘*S*S*S*~‘~SC“‘“‘(CC OCC 
Tv, | Input Votage, Appiod to input ——SCSC~“~*“‘~“~*~*~“*~“*~*SCS*‘“~‘ OS IO BV 

ere 
a 
Smee 


Input Current, into Inputs — 30 to 5 
Output Current, into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This Is a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Voc 
y i Ea 
Vo Output Voltage, Applied to Output 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


_ Min. | Typ. | Max. | 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter Test Condition 
(note 1) 


Input HIGH Voltage Guaranteed Input HIGH Voltage 
for All Inputs 
Input LOW Voltage Guaranteed Input LOW Voltage 


for All Inputs 

Voc = MIN, lin = -18 mA 

Voc = MIN, Von = - 5.5 V 

Vin = Vin or Vit per Truth Table 


0.4 lo. = 4.0 MA | Vcc =MIN, 
Vin = Vin or Vit 


lo. = 8.0 mA per Truth Table 


ViH 
ViL 
Vop 


loH Output HIGH Current 


Vo Output LOW Voltage 


Input HIGH Current 
Any D, R or W 
Er or Ew 


ré 


Any D, R or W 
Er or Ew 


Input LOW Current 
Any D, R or W 
Er or Ew 


lec Power Supply Current 
(Note 2) 
Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2 lcc is measured under the following worst case conditions 4.5 V is applied to all data inputs and both enable 
inputs, all address inputs are grounded, and all outputs are open 
(*) Typical values are at Vcc = 50 V, Ta = 25°C 


AC CHARACTERISTICS: Ta = 25 °C 


Parameter min. | Typ. 


tPLH Propagation Delay, Negative 
tPHL Going Er to Q Outputs 


tPLH Propagation Delay, RA or Rg 


Figures 2 
tPHL to Q Outputs 
tPLH Propagation Delay, Negative Figures 1 
tPHL Going Ew to Q Outputs 
tPLH Propagation Delay, Data 
tPHL Inputs to Q Outputs 
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AC SET-UP REQUIREMENTS: Ta = 25 °C 


Limits - 
Typ. | Max. | 
tw Clock Pulse Width Ll 
(LOW) for Ew 


tsD Set-up Time, Data Inputs 


(Note 3) | whith Respect to 
Positive-Going Ew 


thD Hold Time, Data Inputs whith 4 Voc = 5.0 V 
(Note 4) | Respect to Positive-Going Ew 


tsW Set-up Time, Write Select Fig. 3 
(Note 5) | Input Wa and We whith | 
Respect to Positive-Going Ew 
Hold Time, Write Select Input 
Wa and Ws whith Respect to 
Positive-Going Ew 


thW 
(Note 4) 


tLATCH 


Notes: 3) The Data to Enable Set-up Time is defined as the time required for the logic level to be present at the Data 
input prior to the enable transition for LOW to HIGH in order from the latch to recognize and store the new 
data. 

4) The Hold Time (th) is defined as the minimum time following the enable transition from LOW to HIGH that the 
logic level must be maintained at the input inorder toensure continued recognition 

5) The address to Enable Set-up Time is the time before the HIGH to LOW Enable transition the Address must 
be stable so that the crrect latch is addressed and the other latches are not affect. 


AC WAVEFORM 
Fig 1. 
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HEX D FLIP-FLOP 


s EDGE-TRIGGERED D-TYPE INPUTS 

» BUFFERERD-POSITIVE EDGE TRIGGERED 
CLOCK 

» ASYNCHRONOUS COMMON RESET 

a» INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» FULLY TTL AND CMOS COMPATIBLE 


D1 
DESCRIPTION (Plastic Package) (Ceramic Package) 
The LSTTL/MSI T74LS174 is a high speed Hex D 
Flip-Flop. The device is used primarily as a 6-bit ed- 
ge-triggered storage register. The information on 


the D inputs is transferred to storage during the LOW 

to HIGH clock transition. The device has a Master sail 

Reset to simultaneously clear all plip-flops. 

The LS174 is fabricated with the Schottky barrier _ M1 C1 . 
diode process for high speed and is completely (Micro Package) (Plastic Chip Carrier) 


compatible with all TTL families 


ORDER CODES : 
T74LS174 D1 T74LS174 C1 
T74LS174 Bt T74LS174 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


Y 
O vV 
z > 
Lt LI 
1 


20 


PC10420 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


5 4 6111314 


Do Dy} D203 0405 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


TRUTH TABLE 


Inputs (t = n, MR = H) | Outputs (t = n + 1) Note 1 


H H 
L L 


Note 1 t =n +1 indicates conditions after next clock 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 


[Parameter —SSS~dSC<“t*é‘“‘S Yt 
ae 


Output Voltage, Applied to Output - 0.5 to 10 
Input Current, Into Inputs - 30 to5 


| Voc | Supply Voltage 
Input Voltage, Applied to Input -— 0.5 to 15 


1¢10150 


PIN NAMES 


|Do-Ds__| Dataimput 
|MR____| Master Reset (Active LOW) Input___| 
| QoQs | Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This 's a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers 


Min. | Typ. | Max. | 


Temperature 


T74LS174XX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type 
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FUNCTIONAL DESCRIPTION 


The LS174 consist of six edge-triggered D flip-flops A LOW input to Master Reset (MR) will force all out- 
with individual D inputs and Q outputs. The Clock puts LOW independent of Clock or Data inputs. The 
(CP) and Master Reset (MR) are common to all flip- LS174 is useful for applications where the true out- 
flops. Each D input’s state is transferred to cor- put only is required and the Clock and Master Reset 
responding flip-flop’ss output following the LOW to are common to all storage elements. 

HIGH Clock (CP) transition. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
(note 1) 


Guaranteed Input HIGH Voltac- V 
for All Input 


Guaranteed Input LOW Voltage 
for All Input 
1.5 | Vcc =MIN, lin = -18 MA 


3.4 4 Voc = MIN, lon = - 400 pA V 


Parameter 


Loe Input HIGH Voltage 


Input LOW Voltage V 
Input Clamp Diode Voltage V 


Output HIGH Voltage 2.7 


Output LOW Voltage 


Vin = Vin or Vit per Truth Table 


lo. =4.0mA | Vcc = MIN 
Vin = Vin or Vit 


Input HIGH Current 20 Voc = MAX, Vin = 2.7 V 
0.1 Vcc = MAX, Vin = 7.0 V 


Input LOW Current oe Vcc = MAX, Vin = 0.4 V 
; oe Output Short Circuit Current Vcc = MAX, Vout = 0 V 
note 2 


| _Icc__| Power Supply Current _— |_| 16 | 26 | Voc=MAX | 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


mA 
mA 


a 
< 
— 
— 


na 

lo. = 8.0 MA | per Truth Table 
mA 

| mA _| 


AC CHARACTERISTICS: Ta = 25 °C 


Parameter 


tPLH Propagation Delay, 
teHL Clock to Outputs 


tPLH Propagation Delay, 
MR to Outputs 


Maximum Input Clock 
Frequenc 
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AC SET-UP REQUIREMENTS: Ta = 25 ———— 


Symbol Parameter 


th Hold Time, Data to Clock 
(HIGH or LOW) 


Recovery Time for MR 


Minimum MR Pulse Width = 


DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


AC WAVEFORMS 


nee 
| twoP__| Clock Pulse Width | 20 | 
| ts | Set-Up Time, Data to Clock | 20 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 


Data to Clock 


ue 


YL YY SS 


“w= VO 


1.3V 


$C05430 


* The shaded areas indicate when the input is permitted to chang for predictable output performance 
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Figure 2: Master Reset to Output Delay, Master Reset Pulse Width and Master Reset 
Recovery Time 
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QUAD D FLIP-FLOP 


a EDGE-TRIGGERED D-TYPE INPUTS 

» BUFFERERD-POSITIVE EDGE TRIGGERED 
CLOCK 

ws ASYNCHRONOUS COMMON RESET 

=» TRUE AND COMPLEMENT OUTPUT 

aw INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» FULLY TTL AND CMOS COMPATIBLE 


B1 D1 
(Plastic Package) (Ceramic Package) 


DESCRIPTION 

The LSTTL/MSI T74LS175 is a high speed Quad D 
Flip-Flop. The device is useful for general flip-flop re- 
quirements where clock and clear inputs are com- 
mon. The information on the D inputs is stored ail - 
during the LOW to HIGH clock transition. Both true 

and complemented outputs of each flip-flop are as a 


provided. A Master Reset input reset all flip-flop, in- ; So Sone , 
dependent of the Clock or D inputs, when LOW. iMlero Pacnage) (Plastic Chip Carrer) 


The LS175 is fabricated with the Schottky barrier 
diode process for high speed and is completely 


compatible with all TTL families ORDER CODES : 
T74LS175 D1 T74LS175 C1 


T74LS175 B1 T74LS175 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


cl~E ¥ 
oy 
1 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


MR 
Qo Qo Q; OQ; Qz Qz Qz Qz 
e e e 0 


L¢10020 
2 6 7 11101415 


Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


TRUTH TABLE PIN NAMES 


cP 


L L 
H H 


Note 1: t =n + 1 indicates conditions after next clock 


ABSOLUTE MAXIMUM RATINGS 


0 
vec | Supply Votage——s—itesSSSSSC~“‘~*~*~SSC( TCC 
[vi [input Votage, Applied omg ——=~SC~“‘*‘“‘*S*S*S*“‘~‘“*~rSC*‘“‘ WC 
| | 

ia 
i 


<|<|/< 


Output Voltage, Applied to Output — 0.5 to 10 ae 
Input Current, Into Inputs mA 
Output Current, Into Outputs rr ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


Min. | Typ. | Max. | 


XX = package type 
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FUNCTIONAL DESCRIPTION 


The LS1 75 consist of four edge-triggered D flip-flops 
with individual inputs and Q and Q outputs. The 
Clock and Master Resret are common. The four flip- 
flops will store the state of their individual D inputs 
on the LOW to HIGH Clock (CP) transition, causing 
individual Q and Q outputss to follow. A LOW input 
on the Master Reset (MR) will force all Q outputs 


LOW and Q outputs HIGH indipendent of Clock or 
Data input. 

The LS LS175 is useful for general logic applications 
where a common Master Reset and Clock are ac- 
ceptable. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


Input HIGH Voltage 


Input LOW Voltage 

Input Clamp Diode Voltage 
li 
lie 
loc 


Output HIGH Voltage 


V Output LOW Voltage 


Input HIGH Current 


es Input LOW Current 


Output Short Circuit Current 
(note 2) 


| tee | Power Supply Current 


Notes : 1 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25 °C 


[symbot | Parameter 
tPLH Propagation Delay, 
tPHL Clock to Outputs 
tPLH Propagation Delay, 
MR to Q Outputs 
tPLH Propagation Delay, 
MR to Q Outputs 


fax Maximum Input Clock 
Frequency 


ky ea aleeroners 


Test Condition 
(note 1) 


Guaranteed Input HIGH Voltage 
for All Input 


Guaranteed Input LOW Voltage 
for All Input 


Vcc = MIN, lon = - 400 nA 
Vin = Vin or Vit per Truth Table 


lo. = 4.0 mA | Vcc = MIN 
Vin = Vin or Vit 
lo. = 8.0MA | per Truth Table 


Voc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 


Conditions for testing, not shown In the Table, are chosen to guarantee operation under "worst case” conditions 


Selllcocll 
Finca 
ot 
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AC SET-UP REQUIREMENTS: Ta = 25 °C 


Co 

(HIGH or LOW) 

| tee | Recovery TimeforMR | 25 
Minimum MR Pulse Width | 20 | 


20 


DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


AC WAVEFORMS 


Min. T Typ. | 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 


RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 


Data to Clock 


SCO05390 


* The shaded areas indicate when the input ts permitted to chang for predictable output performance 
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Figure 2: Master Reset to Output Delay, Master Reset Pulse Width and Master Reset Re- 
covery Time 
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4-BIT ARITHMETIC LOGIC UNIT 


a PROVIDES 16 ARITHMETIC OPERATIONS 
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS 
TWELVW OTHER ARITHMETIC OPERATIONS 

a» PROVIDES ALL 16 LOGIC OPERATIONS OF 
TWO VARIABLES: EXCLUSIVE-OR COM- 
PARE, AND, NAND, OR, NOR, PLUS TEN 
OTHER LOGIC OPERATION 

a FULL LOOKAHEAD FOR HIGH SPEED ARITH- 
METIC OPERATION ON LONG WORDS 

a INPUT CLAMP DIODES 


DESCRIPTION 

The T74LS181 is a 4-bit Arithmetic Logic Unit (ALU) 
which can perform all possible 16 logic, operations 
on two vaniables and a variety of arithmetic opera- 
tions. 


PIN NAMES 


Operand (ACTIVE low) Inputs 
Function-Select Inputs 

Mode Control Input 

Carry Input 


Function (Active LOW) Outputs 
Comparator Output 

Carry Generate (Active LOW) Output 
Carry Propagate (Active LOW) Output 
Corry Output 


LOGIC SYMBOL 


2 1 232221 2019 18 


Ao Bo Ay Bi Az Bo Az Bz 


LC10350 


September 1988 


B1 
(Plastic Package) 


(Ceramic Package) 


B1 
(Plastic Package) 


(Ceramic Package) 


ORDER CODES : 
T74LS181 D1 T74LS181 C1 
T74LS181 Bt T74LS181 M1 


PIN CONNECTION 
(top view) 


DUAL IN LINE 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Ca M Ao 
(7) |(8) |(2) (1) 


° 
Vv 


(10) {14) (11) 
Ep Ey A=B E92 LC 0330 
Vcc = Pin 16 


GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


PhP input Curent, Into inputs SSSCSC~“~‘“~*~S*~‘~dCSC‘ ON 
[to | Output Curren, into Ouputs——SCSSCSC~C~S~“~<~<~—rCtitStS*t*s Sim 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
Implied Exposure to absolute maximum rating conditions for extended peniods may affect device reliability 


<< 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers 
: | Min. | Typ. | Max. | 


XX = package type. 


Temperature 


0°C to + 70 °C 
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TRUTH TABLE 


MODE SELECT INPUTS ACTIVE LOW INPUTS & OUTPUS | ACTIVE HIGH INPUTS & OUTPUTS 


(M = H) (M=L)(Ch=L (M = H) M = L) (Cn = H) 


esas i ee Ae Se Amine le ORE 
| AB | ABminust | AB 
| AeB | ABminust | AB 
| Logical! | minus 1_—| Logical 0. 

oe AB | Aplus(A¥B) | AB plus AB 
|B | ABplus (AvB) | BL] (A+B) plus AB 
A®B A 


A 
| ASB 
| AWB | AB | AB] AB minus 
A 
|B | ABplus(A¥B) |B] (AtB) plus AB 
AB | AWB] AB] AB minus 
ae ae ee Se 


L = LOW Voltage Level, H = HIGH Voltage Level 
* Each bit is shifted to the next more significant position. 


“ Arithmetc operations expressed in 2s complement notation 


be 
@ lp 
w 


| minus t 
| Aplus AB 
) 


A 
+B 
+B 


> 
® 
oO 


: 


= 


: 


A 
A+B 
AB 
AB 
®B 
AB 
@®B 
AB 
+B 


= 
zt 
3 
_ 


ACTIVE LOW ACTIVE HIGH 


1 23 22 21 20 19 18 2 1 23 22 21 2019 18 


Ao Bo A; B; Az Boz Az Bz Ao Bo Ai Bi Az Bz Az Bs; 


n 
Cr+4 


LC10350 13 LC10340 
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FUNCTIONAL DESCRIPTION 


The T74LS181 is a 4-bit high speed Arithmetical 
Logic Unit (ALU). Controlled by the four Fuction 
Select Inputs (So, S1, S2, S3) and the Mode Control 
Input (M), it can perform all the possible 16 logic 
operations or 16 different arithmetic operations or 
active HIGH or active LOW operands. The Function 
Table lists these operations. 


When the Mode Control Input (M) is HIGH, all inter- 
nal carriers are inhibited and the device performs 
logic operations on the individual bits as listed. 
When the Mode Control Input is LOW, the carriers 
are enabled and the device perform arithmetic 
operations on the two 4-bit words. The device incor- 
porates full internal carry lookahead and provides 
for either ripple carry between devices using the 
Cn+4 Output, or for carry lokahead between pack- 


ages using the signal P (Carry Proptage) and G_ 


(Carry Generate). P and G are not affect by carry in. 
When speed reqirements are not stringent, the 
LS181 can be used in a simple ripple carry mode by 
connecting the Carry Output (Cn+4) signal to the 
Carry Input (Cn) of the next unit. For high speed 
operation the LS181 is used in conjunction with 
other carry lookahead circuits. One carry lookahead 
package is required for each group of four LS181 
devices. Carry lookahead can be provided at 


various levels and offers high spped capability over 
extremely long word lengths. The A=B output from 
the LS181 goes HIGH when all four F outputs are 
HIGH and can be used to indicate logic equivalence 
over four bits when the unit is in the substract mode. 
The A=B output is open collector and can be wired- 
AND with other A=B outputs to give a comparison 
for more than four bits. The A=B signal can also be 
used with the Cn+4 signal to indicate A>B and A<B. 


The Function Table lists the arithmetic operations 
that are performed without a carry in. An incoming 
carry adds a one to each operation. Thus, select 
code LHHL generates A minus B minus 1 (2s com- 
plement notation) without a carry in and generates 
A and B when carry is applied. Because subtraction 
is actually performed by complementary addition 
(1s complement), a carry out means borrow; thus a 
carry out means underflow and no Carry is 
generated when there is underflow. 


As indicated, the LS181 can be used with either ac- 
tive LOW input producing active LOW inputs or with 
active HIGH inputs producing active HIGH outputs. 
For either case the table lists the operations that are 
performed to the operands labeled inside the logic 
symbol. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
‘ (note 1) 


Guaranteed Input HIGH Voltage 
for All Input 


Guaranteed Input LOW Voltage 
for All Input 


Vcc = MIN, lin = -18 MA 


Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 
100 Vcc = MIN, Vou = 5.5 V 


lo. = 4.0 mA | Vit per Truth 
Table 
lo. = 8.0 mA 
lo. = 8.0 mA 


Voc = MAX, Vin = 2.7 V 


— 
wn 
ta, 
— 


-1 
3.5 


Output LOW Voltage : 
Except G and P 


oO }O |O 
& |G 
Ain | 
O}O|;oO 
NIN [OO 


. . 
. . 
. . 


Input HIGH Current 
Mode Input 

A and B Inputs 

S Input 

Carry Inputs 


Mode Input 

A and B Inputs 
S Input 

Carry Inputs 


Input LOW Current 
Mode Input 

A and B Inputs 

S Input 

Carry Inputs 


Output Short Circuit Current - 20 
(note 2) 


Power Supply Current 
Condition A (Note 3) 


rae 
20 
60 
80 


100 
Vcc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.4 V 


Vcc = MAX, Vin = 0 V 
Power Supply Current 37 
Condition B (Note 3) 


Notes : 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions 
Not more than one output should be shorted at a time. 

With output open, ICC is measured for the following conditions: 

A. So through S3, M and A inputs are at 4 5 V, all other inputs are grounded 

B. So through S3 and M are at 4 5 V, all other inputs are grounded 

(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


20 


—_ 


on 
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AC CHARACTERISTICS: Ta = 25 °C 
- 
Parmer a pana 
Propagation Delay, M = OV, (Sum or Diff Mode) 
tPHL (Cn to Crsa) 13 20 See Figure 1 and Tables | and II 
tPLH Propagation Delay, 17 M = OV, (Sum Mode) 
teHL (Cn to F output) 13 See Figure 1 and Table | 
Propagation Delay, 29 | M=Si=S2=OV,So =S3=4.5V 
tPHL (A or B Inputs to G Outputs) 15 23 (Sum Mode) See Figure 1 and Table | 
teu _| Propagation Delay, M = So =S3=0V,S; =S2=4.5V 
tPHL (A or B Inputs to G Outputs) 21 (Diff Mode) See Figure 2 and Table II 
tPLH Propagation Delay, 30 M=S; =S2=0V, So = S3=45V 
tPHL (A or B Inputs to P Outputs) 30 (Sum Mode) See Figure 1 and Table | 
Propagation Delay, M = So =S3=0V,S: =S2=4.5V 
tPHL (A or B Inputs to P Outputs) 22 33 (Diff Mode) See Figure 2 and Table II 
ten | Propagation Delay, (A or B 32 = S:=S2=0V,So = S3=4.5V 
tPHL Inputs to any F Outputs 13 20 sum Mode) See Figure 1 and Table | 
tPLH Propagation Delay, (A or B 21 32 M = So =S3=0V,S; =S2=45V 
tPHL Inputs to any F Outputs) 21 32 (Diff Mode) See Figure 2 and Table II 
tPLH Propagation Delay, (A or B M = OV, (Logic Mode) 
tPHL Inputs to any F Outputs) 6 38 See Figure 1 and Table III 
tPLH Propagation Delay, (A or B 38 M = S; = S2=O0V, So = S3=4.5 V 
tPHL Inputs to Cn.4 Outputs) 38 (Sum Mode) See Figure 3 and Table | 
tPLH Propagation Delay, (A or B 27 41 M = So = S3=O0V, Si =S2=45V 
tPHL Inputs to Cr+4 Outputs) 27 41 (Diff Mode) 
Propagation Delay, (A or B M = So =S3=0V,S; =Se=4.5V 
tPHL Inputs to A = B Outputs) 41 62 (Diff Mode) See Figure 2 and Table II 
AC WAVEFORMS 
Figure 1 Figure 2 


INPUT A 1 3V 1 3V 


INPUT B 


OUTPUT 


OUTPUT 


$C05620 
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Figure 3 


OUTPUT 


$C05610 


SUM MODE TEST TABLE I: So = S3 = 4.5 V, S1 = S2 = M = OV 


Input Under OTER INPUT SAME BIT Guin Under 
Test APPLY 4.5V | APPLYGND | APPLY 4.5V | APPLY GND Test 


Remaining — 
F 


tPLH a re Remaining 
ou A Remaining 
{LH B A Remaining 


Remaining 
A and B, Cn 
_Remaining 
A and B, Cn 
Remaining Remaining G 
B A, Cn 
Remaining Remaining G 
B A, Cn 
Remaining Remaining 
tPLH C All All Any F 
tPHL : A B or Chg 


fo) 
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DIFF MODE TEST TABLE Il: So = S3 = 4.5 V, S1 = S2=M=OV 


OTER INPUT SAME BIT OTHER DATA INPUTS 


APPLY 4.5V | APPLY GND 


Remaining Remaining 
B, Cn 
Remaining 
A B, Ch 


Input Under 


Parameter 


Output Under 
Test 
F 


tPLH 


Remaining Remaining F 
B, C. A I+1 
Remaining Remaining c 
B, C 141 
Remaining 
A and B, Cnr 
Remaining 
_Remaining x 


Remaining 

be A and B, Cr 

Remaining Remaining 
B, Cn 

Remaining 


B, Cn 
_Remaining 
A and B, Cr 
Remaining 
A and B, Cn 


Output Under 
Test 


_Remaining 
A and B, Cn 


A and B, Ch 
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LS190 - PRESETTABLE BCD/DECADE UP/DOWN COUNTERS 
LS191 - PRESETTABLE 4-BIT BINARY UP/DOWN COUNTERS 


a LOW POWER 90 mW TYPICAL DISSIPATION 

a SYNCHRONOUS COUNTING 

a INDIVIDUAL PRESET INPUTS 

a» CASCADABLE 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» HIGH SPEED 35 MHz TYPICAL COUNT FRE- 
QUENCY 

a ASYNCHRONOUS PARALLEL LOAD 

a COUNT ENABLE AND UP/DOWN CONTROL 
INPUT 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS190 is a synchronous UP/DOWN BCD 
Decade (8421) Counter and the T74LS191 is a 
synchronous UP/DOWN Modulo-16 Binary 
Counter. State changes of the counters are 
synchronous with the LOW to HIGH transition of the 
Clock Pulse input. 


An asynchronous Parallel Load (PL) input overrides 
counting and loads the data present on the Pninputs 
into the flip-flops, which makes it possible to use the 
circuits as programmable counters. 


A Count Enable (CE) input serves as the carry/bor- 
row input in multi-stage counters. An Up/Down 
Count Control (U/D) input determines whether a cir- 
cuit count up or down. A Terminal Count (TC) output 
and a Ripple Clock (RC) output provide overflow/un- 
derflow indication and make possible a variety of 
methods for generating carry/borrow signal in multi- 
stage counter applications. 


September 1988 


(Plastic Package) 


a 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 


PIN CONNECTION (top view) 
DUAL IN LINE 


PC10370 


CHIP CARRIER 


a 
LL 
2 


10 11 12 

| It Et I 

a 

z VY " 

O 2 
PC10380 


NC = No Internal Connection 
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LOGIC SYMBOL AND STATE DIAGRAM 


1115 1 10 9 


QQ 
PL Po Pi P2 Ps 


Qo Q1 Q2 Qs; 


LC10120 
a2 Be 7 


LS190 = 
UP: TC =QoeQ3e(U/D) ___ 
DOWN : TC = Qo e Qi & Q2 e Q3 (U/D) 
LS191 a 
UP : TC = Qoe Qi e Q2e Q3 e (U/D) 
DOWN : TC = Qo e Q1 e Q2 e Qs (U/D) 
COUNT UP 


COUNT DOWN 


MODE SELECT TABLE 


L =LOW Voltage Level, H = HIGH Voltage Level, X = Don't Care, [ =LOWto HIGH transiton. |_J =LOW Pulse 


ABSOLUTE MAXIMUM RATINGS 


Symbol] ~~ arate unit 
[Vo | Output Votage, Appied to Output ——~—SCS~C~“‘~*‘“*~*~‘“~‘dtCS*C“~« CH 
[input Current, io inputs SSSSCSSC*dC nw 
aoe ae ee 


Output Current, into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion 1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers |___Supply Voltage __ Temperature 
: 
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LOGIC DIAGRAMS 


DECADE COUNTER 


TC 


- 
N 
pe 
— 
_ 
rm 
- 
—_ 


RC 


BINARY COUNTER 


(13) (12) 


Voc = Pin 16 
GND = Pin8 
= Pin numbers 


() 


RC TC 
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FUNCTIONAL DESCRIPTION 


The LS190 is a synchronous Up/Down BCD 
Decade Counter and the LS191 is a synchronous 
Up/Down 4-Bit Binary Counter. The operating 
modes of the LS190 decade counter and the 
LS191binary counterare identical, with the only dif- 
ference being the count sequences as noted in the 
state diagrams. Each circuit contains four master 
slave flip-flops, with internal gating and steering 
logic to provide individual preset, count-up and 
count-down operations. 


Each circuit has a n asynchronous parallel loas 
Capability permitting the counter to be preset to any 
desired number. When the Parallel Load (PL) input 
is LOW, information present on the Parallel Data in- 
puts (Po-P3) is loaded into the counter and appears 
on the Q outputs. This operation overrides the 
counting functions, as indicated in the Mode Select 
Table. 


A HIGH signal on the CE input inhibit counting. 
When CE is LOW, internal state changes are in- 
itiaded synchronously by thee LOW to HIGH transi- 
tion of the clock input.. The direction of counting is 
determined by the U/D input signal, as indicate in the 
Mode Select Table. When counting is to be enabled, 
the CE signal can be made LOW when the clock is 
in either state. 


However, when counting is to be inhibited, the LOW 
to HIGH CE transition must_occur only while the 
Clock is HIGH. Similary, the U/D signal should only 
be changed when either CE or the clock is HIGH. 


Two types of outputs are provided as overflow/un- 
derflow indicators. The Terminal Count (TC) output 
is normally LOW and goes HIGH when a circuit 
reaches zero in the count-down mode or raches 
maximum (9 for LS190, 15 for the LS191) in the 
count-up mode. The TC output will then remain 
HIGH until a stage changeoccurs, wheter by count- 
ing or presetting or until U/D is changed. The TC out- 
put should not be used as a clock signal because it 
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is subject to decoding spikes. 

The TC signal is also used internally to be enable the 
Rpple Clock (RC) output. The RC output is normally 
HIGH. When CE is LOW and TC is HIGH, the RC 
output will go LOW when the clock next goes HIGH 
again. This feature simplifies the design of multi- 
stage counters, as indicated in Figures a and b. In 
Figure a, each RC output is used as the clock input 
for the next higher stage. This configuration is par- 
ticularly advantageous when the clock source has a 
limited drive capability, since it drives only the first 
stage. To prevent counting in all stages it is only 
necessary to inhibit the first stage,since a HIGH sig- 
nals on CE inhibit the RC output pulse, as indicated 
in the RC Truth Table. A disadvantage of this con- 
figuration, in some applications, is the timing skew 
between state changes in the first and last stages. 


This represent the cumulative delay of the clock as 
it ripples through the preceding stages. A method of 
causing state changes to occur simultaneously in all 
stages is shown in Figure b. All Clock inputs are 
driven in parallel and the RC output propagate the 
carry/borrow signals ripple fashion. In this configura- 
tion the LOW state duration of the clock must be long 
enough to allow the negative going edge of the of the 
Carry/borrow signal to ripple through to the last stage 
before the clock goes HIGH. There is no such 
restriction on the HIGH state duration of the clock, 
since the RC output of any package goes HIGH 
shortly after its CP input goes HIGH. 


The configuration shown in Figure c avoids ripple 
delays and their associated restrictions. The CE 
input signal for a given stage is formad by combining 
the TC signals from all the preceding stages. Note 
that in order to inhibit counting an enable signal must 
be included in each carry gate. The simple inhibit 
scheme of Figure a and b doesn’t apply, because 
the TC output of a given stage is not affect by its own 
CE. 
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Fig. a: n-stage counter using ripple clock 


DIRECTION 
CONTROL 


ENABLE 


CLOCK 


LC10100 


DIRECTION 
CONTROL 


ENABLE 


LC10110 


DIRECTION 
CONTROL 


ENABLE 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Dateretas Test Condition 
Typ. (| Max. (note 1) 
ViH Input HIGH Voltage Guaranteed Input HIGH Voltage V 
for All Inputs 
Vit Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Inputs 
Input Clamp Diode Voltage /-0.65 | -1.5 | Vcc = MIN, lin = -18 mA 
VoH Output HIGH Voltage 2.7 3.4 Vcc = MIN, lon = - 400 LA V 
Vin = Vin or Vit per Truth Table 
Vo. | Output LOW Voltage 0.25 | 0.4 | lop =4.0mA | Voc =MIN, 
Vin = Vin or Vit 
5 | lo. =8.0MA | per Truth Table 
NH Input HIGH Current 


Po, PL, CP, U/D 
CE 

Po, PL, CP, U/D 
CE 

Input LOW Current 
Po, PL, CP, U/D 
C 


E 
Output Short Circuit Current - 20 
(note 2) 


loc Power Supply Current Vcc = MAX, All Inputs OV 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Note more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 


Vcc = MAX, Vout = 0 V 


La 
eS 
fs Fos 
= 


AC CHARACTERISTICS: Ta = 25 °C 


Test Conditions 


Propagation Delay, 
CP Input to TC Outputs 


Propagation Delay, 
U/D Input to RC Outputs 


teLH Propagation Delay, 
tPHL PO-P3 Inputs to Qo-Q3 Outputs 
Propagation Delay, 22 33 Figures 4 
tPHL PL Input to Any Output 33 50 
* Propagation Delay, 21 33 Figures 2 
22 33 


CE Input to RC Output 
“It is possible to get these timing relatonnship, but they should not occur during normal operation since the CP would be HIGH. 
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AC SET-UP REQUIREMENTS: Ta = 25 °C 


DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


AC WAVEFORM 


Fig 1. 


femme | ree | te [ae 

| Min. | Typ. | Max. 

| tw | CPPulsewith =| 25 | | | Figurei | ons 

| tw | PLPulsewidth = | 85 | || Figure | ns | 

| tl | Set-UpTime LOW, DatatoPL| 30 | =| | ns _ | 

| til | Hold Time LOW, DatatoPL | 5 | | _| Figureé | ons 

ic cli a OO I a Kak 
PL 

| ti | Hold Time HIGH, DatatoPL | 5 | | | | ons | 

| tres __| RecoveryTime,PLtocP | 40 | | | Figures | ns 
Clock 

| tL | Hold Time Low, CE toClok | 5 | | om 


T74LS190/T74LS191 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 


RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


keayz_ SGS-THOMSON 
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Fig 2. 


CP OR CE 


SC-0078 


Fig 3. 


0, 13V 


SC-0079 


Fig 4. 


SC 0060 
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SS 
rN TSN 


a rae eo 


_ LC 


The shaded areas indicate when to change for predictable output performance 
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LS192 - PRESETTABLE BCD/DECADE UP/DOWN COUNTERS 
LS193 - PRESETTABLE 4-BIT BINARY UP/DOWN COUNTERS 


a LOW POWER 95 mW TYPICAL DISSIPATION 

a SYNCHRONOUS COUNTING 

a CASCADING CIRCUITRY INTERNALLY 
PROVIDED 

» ASYNCHRONOUS MASTER RESET AND 
PARALLEL LOAD 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

e» HIGH SPEED 40 MHz TYPICAL COUNT FRE- 
QUENCY 

a INDIVIDUAL PRESET INPUTS 

a» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS192 is a synchronous UP/DOWN BCD 
Decade (8421) Counter and the T74LS193 is a 
synchronous UP/DOWN Modulo-16 Binary 
Counter. Separate Count Down Clocks are used as 
in eithes counting mode the circuits operate 
synchronously. The ouputs change state 
synchronous with the LOW to HIGH transitions on 
the clock inputs. 


Separate Terminal Count Up and Terminal Count 
Down outputs are provided which are used as the 
clock for subsequent stages without extra logic, thus 
simplifying multistage counter designs. 

Individual preset inputs allow the circuits to be used 
as programmable counters. Both the Parallel Load 
(PL) and the Master Reset inputs asynchronously 
override the clock. 


PIN NAMES 


Count Up Clock Pulse Input 
| CPp | Count Down Clock Pulse Input 
Asynchronous Master Reset (Clear) Input 


| 4 Asynchronous Parallel Load (Active LOW) 
Input 


CPu 
CPp 
PL 
| Ph Parallel Data Inputs 
Flip-flop Outputs 
Terminal Count Down (Borrow) Output 


Terminal Count Up (Carry) Output 
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D1 
(Plastic Package) (Ceramic Package) 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 


PIN CONNECTION (top view) 
DUAL IN LINE 


NC = No Internal Connection 
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LOGIC SYMBOL AND STATE DIAGRAM 


1115 110 9 


PL Po Py Pz Ps 


cs LS192 


LC10170 


143 2 67 


_usig2 
UP : TCy=QoeQ3eCPy__ 
DOWN : = Qo e Qi e Qo e QO3 e CPp 
__-LS193 = 
UP : TCy - aoe Q12 Q2e Q3e CPy 
DOWN : TCp = Qo e Qi e Q2 e Q3 e CPu LS193 
COUNTUP ——> 


COUNT DOWN =~ ----- > 


MODE SELECT TABLE 


L = LOW Voltage Level, H = HIGH Voltage Level, X = Don’t Care, | = LOW to HIGH transition. 


ABSOLUTE MAXIMUM RATINGS 


ee Cat 
Vo 
| mA 
| mA 


Ih Wes Output Voltage, Applied to Output 0 to 10 
| ti__| Input Current, into Inputs | = 30t05 | mA 
to | Output Current, into Outputs a 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


Min. | Typ. | Max. 
0°C to + 70 °C 
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LOGIC DIAGRAMS 


om 
E 
~u 
O 
OF 
ae 
4 
O 
uw 
(a) 


BINARY COUNTER 
LS193 
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FUNCTIONAL DESCRIPTION 


The LS192 and LS193 are Asynchronously Preset- 
table Decade and 4-Bit Binary Synchronous 
Up/DOWN (Reversable) Counter. The operating 
modes of the LS192 decade counter and the LS193 
binary counterare identica, with the only difference 
being the count sequences as noted in the state 
diagrams. Each circuit contains four master slave 
flip-flops, with internal gating and steering logic to 
provide individual preset, count-up and count-down 
operations. 


Each flip-flop contains JK feedback from slave to 
master such that a LOW to HIGH transition on its T 
input causes the slave, and thus the Q output to 
change state. Synchronous switching, as opposed 
to ripple counting, is achived by driving the steering 
gates of all stages from a common Count Up line 
and acommon Count Down line, thereby causing all 
state changes to be initiated simultaneously. ALOW 
to HIGH transition on the Count-Up input will ad- 
vance the count by one; asimilar transition on the 
Count Down input will decrease the count by one. 
While counting with one clock input, the other should 
be held HIGH. Otherwise, the circuit, will either 
count by two or not at all, depending of the state of 
the first flip-flop, chich can not toggle as long as 
either Clock input is LOW. The Terminal Count Up 
(TCu) and Terminal Count Down (T TCp) outputs are 
normally HIGH. When a circuit has reached the 


maximum count state (9 for the LS192, 5 for the 
LS193), the next HIGH to LOW transition of the 
Count Up Clock will cause TCu to go LOW. TCu will 
stay LOW until CPU goes HIGH again, thus effec- 
tively repeating the Count Up Clock, but delayed by 
two gate delays. 


Similary, the TCp output will go to LOW when the cir- 
cuit is in the zero state and the Count Down Clock 
goes LOW. Since the TC outputs repeat the clock 
waveforms, they can be used as the clock input sig- 
nals to hte next higher order circuit in a multistage 
counter. 


Each circuit has an asynchronous parallel load 
Capability permitting the counter to be preset. 


When the Parallel Load (PL) and the Master Resert 
(MR) inputs are LOW, information present on the 
Parallel Data inputs (Po, P3) is loaded into the 
counter and appears on the outputs regardless of 
the conditions of the clock inputs. A HIGH signal on 
the Master Reset input will disable the present 
gates, override both Clock inputs, and latch each Q 
output in the LOW state. If one of the Clock inputs 
is LOW during and after a reset or load operation, 
the next LOW to HIGH transition of that Clock will be 
interpreted as a legitimate signal and will be 
counted. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


Input Clamp Diode Voltage 


| Output HIGH Voltage 


Output LOW Voltage 


NH Input HIGH Current 


Test Condition 
acres (*)| Max. (note 1) 
cl Loewen Kal MO ME 
Input LOW Voltage Guaranteed Input LOW Voltage 
aera: All Tr ae 


Vin = Vin or Vit 
0.1 Vcc = MAX, Vin = 7.0 V 


Guaranteed Input HIGH Voltage 
for All Inputs 


| -4.5 | Voc=MIN, In=-18mA = MIN, ln = -18 MA 

Voc = MIN, lon = - 400 pA 

Vin = Vin or Vit per Truth Table 
lo. = 4.0 mA Vcc = MIN, 


Input LOW Current | —_}___. 04 | Vcc = MAX, Vin = 0.4 V 


Output Short Circuit Current Vcc = MAX, Vout = 0 V 
ee 2) 


si cum |_| ae | oe [sigsmm—————ta 


1. For conditrons shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Note more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


baie 
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AC CHARACTERISTICS: Ta = 25 °C 


teLH Propagation Delay, 
tPHL CPu Input to TCy Outputs 
tPLH Propagation Delay, 
tPHL CPD Input to TCp Outputs 
tPLH Propagation Delay, 
tPHL CPy or CPp to Qn Outputs 
tPLH Propagation Delay, 
tPHL PL Inputs to Any Outputs 
tPHL Propagation Delay, 
MR Inputs to Any Outputs 


Limi as 
Parameter Limits Test Conditions Units 
[symbol | Parameter tim 


Max Input Count Frequency | 25 | 32 | 


io el ll 


* Itis possible to get these timing relationnship, but they should not occur during normal operation since the CP would be HIGH. 


AC SET-UP REQUIREMENTS: Ta = 25 °C 


ae henna 
ae een 
ee Lo 
ee eee 
a 


NO [NM | PM 
Oo jo |O 


Hold Time LOW, Data to PL 


2 
Set-Up Time HIGH, Data to 
PL 

Hold Time HIGH, DatatoPL | 5 | 


DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


| Min. | Typ. 


a 
| ne | 
| ns _| 
| ons _| 
ns _| 
isd 
| ns _| 
aa 
| ne | 


| Max. | 

ee oo 

(aioe 

= 

Pee ol Figure 6 Vec = 5.0 V 
= 

bane! 

|| Figures | 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 


RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 
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AC WAVEFORM 
Fig 1. 


CPy or CPp 
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TC y of ICp 


$C05510 


S€05520 


ee G7 SGS-THOMSON 
7 MICROELECTRONICS 
352 


tenn 


T74LS192/193 


Fig 7. 


CPy or CPp 


$C05540 
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UNIVERSAL 4-BIT SHIFT REGISTER 


a TYPICAL SHIFT REGISTER FREQUENCY OF 
40 MHz 

a ASYNCHRONOUS MASTER RESET 

a» HOLD (DO NOTHING) MODE 

a FULLY SYNCHRONOUS SERIAL OR PARAL- 
LEL DATA TRANSFERS 

e INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS194A is a High Speed Bidirectional 
Universal Shift Register. As a hgih spped multifun- 
tional sequential bulding block, it is useful in a wide 
variety of applications. It may be used in serial- 
serial, shift left, shift right, serial-parallel, parallel- 
serial and parallel-parallel data register transfers. 
The LS194A is similar in operation to be LS195 
Universal Shift Register, with added features of shift 
left without external connections and hold (do noth- 
ing) modes of operation. It utilizes the Schottky 
diode clamped process to achieve high speed and 
is fully compatible with allTTL families. 


PIN CONNECTION (top view) 


DUAL IN LINE 


PC103350 


September 1988 


D1 
(Ceramic Package) 


(Plastic Package) 


a 


M1 
(Micro Package) 


(Plastic Chip Carrier) 


ORDER CODES : 
T74LS194A D1 T74LS194A C1 
T74LS194A B1 T74LS194A M1 


CHIP CARRIER 


oO 
YO Yo 
z > 
a 
1 


20 


PC10350 


NC = No Internal Connection 


1/6 


355 


T74LS194A 


PIN NAMES LOGIC SYMBOL 


PoP» | Parallel Data inputs 
|Dsa___| Serial (Shift Right) Data Input 
| Qo-Qs 


Dsr Po Pi Po P30q 
So 


31 

cP 
MR Qo Q; Q2 Qs 
i) 


Master Reset (Active LOW) Input 
Parallel Outputs 


115141312 


LOGIC DIAGRAM 


(lb 


19 


Vcc = Pin 16 
GND = Pin8 
( ) = Pin numbers 


TRUTH TABLE 
INPUTS 


OPERATING MODE 
Besmsicaimall — 
[Rest | kL | XM | CX | XK | CX 


| MR 
Real 
Hold TH is Ea 
La a0 SESE 
H h X 
H 


OUTPUTS 


Shift Right 


Paralled Load 


L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Don't Care 

| = LOW voltage level one set-up time pnor to the LOW to HIGH clock transition 

h = HIGH voltage level one set-up time pnor to the LOW to HIGH clock transition 

Pn (qn) = Lower case letters indicate the state of the referenced input (or output) one set-up time pnor to the LOW to HIGH clock transition. 


Parare 
H do ° 


ae ee ee 


oe 
xx 
ales 
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FUNCTIONAL DESCRIPTION 


The Logic Diagram and Truth Table indicate the 
functional characteristics of the LS194A 4-Bit 
Bidirectional Shift Register. The LS194A is similar in 
operation to the LS195A Universal Shift Register 
when used in serial or parallel data register trans- 
fers. Some of the common features of the two 
devices are described below: 


1) All data and mode control inputs are edge-trig- 
gered, responding only to the LOW to HIGH 
transition of the clock (CP). The only timing 
restriction, therefore, is that the mode control 
and selected data inputs must be stable one 
set-up time prior to the positive transition of 
the clock pulse. 


2) The register is fully synchronous, with all opera- 
tions taking place in less than 15 ns (typical) 
making the device especially useful for im- 
plementing very high speed CPUs, or the 
memory buffer registers. 


3) The four parallel data inputs (Po, P1, P2, Ps) 
are D-type inputs. When both So and S; are 
HIGH, the data appearing on Po, P1, P2 and 
P3 inputs is transferred to the Qo, Q1, Q2 and 
Qs3 outputs respectively following the next 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter 
| Vi__| Input Voltage, Applied to input | 5 tS 
| Vo | Output Voltage, Appliedto Output | 05 to 10 
|__| Input Current, into inputs 80S 
| lo | Output Current, into Outputs 


T74LS194A 


LOW to HIGH transition of the clock. 


4) The asynchronous Master Reset (MR), when 
LOW, overrides all other input conditions and 
forces the Q outputs LOW. 


Special logic features of the LS194A design which 
increase the range of application are described 
below: 


1) Two mode control inputs (So, S1) determine the 
synchronous operation of he devices. As 
shown in the Mode Selection Table, data can 
be entered and shifted from left to righ (shift 
right, Qo -> Qz, etc.) or right to left (shift left, 
Q3-> Qa, etc.), or parallel data can be 
entered loading all four bits of the register 
simultaneously. When both So and Si are 
LOW, the existing data is retained in a “do 
nothing” mode without restricting the HIGH to 
LOW clock transition. 


2) D-type serial data inputs (Dsr, Ds) are 
provided on both the first and last stages to 
allow multistage shift right or shift left data 
transfers without interfering with parallel load 
operation. 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditons for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers 


Temperature 


XX = package type. 


3/6 


357 


.T74LS194A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ere Test Condition 
Min. | Typ. (*) ingle) 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 


Guaranteed Input LOW Voltage 
for All Input 


Vep Input Clamp Diode Voltage 


VOoH Output HIGH Voltage 2.7 : Vcc = MIN, lon = - 400 LA 
Vin = Vin or Vic per Truth Table 


Output LOW Voltage lo. = 4.0 mA j| Vcc = MIN 
Vin = Vin or Vit 
lo. = 8.0 MA | per Truth Table 


hy Input HIGH Current Vcc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.4 V 


los Output Short Circuit Current 
(note 2) 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25°C 


AC CHARACTERISTICS: Ta = 25 °C 


Limits as 
Symbol Parameter a toe Test Conditions 
Typ. 


fMax Shift Frequency 25 36 ae Figures 1 


Propagation Delay, 14 Figures 1 
Clock to Outputs 17 
Gd ial alll 


Propagation Delay, 
ac|___TestConations 


MR to Outputs 
| | iguret 
20 


|_| Figure 3 is 

on en eee 

Set-Up Time Mode Control to 30 Figure 4 

Clock Vec = 5.0 V 

Hoid Time Mode Control to 0 
Clock 

20 | ons | 

han 


Master Reset Pulse Width ee ee Figure 2 


trec(MR) Recovery Time Mater Reset Py 


to Clock 
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DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


AC WAVEFORMS 
Figure 1: Clock to Output Delays Clock Pulse Width and fmax 


Other Conditons: S:=L, MR=H,So=K 


T74LS194A 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 


RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


$C05420 


Figure 2: Master Reset Pulse Width, Master Reset to Output Delay and Master Reset to 


Clock Recovery Time 


Other Conditions: So, S; =H, Po =P; = P2=P3=H 


$C05410 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


KY7 iiesoazcmones 


5/6 


359 


T74LS194A 


Figure 3: Set-up (ts) and Hold (th) Time for Serial Data (Dsr, Ds_) and Parallel Data (Po, P1, Pe, Ps) 


Figure 4: Set-up (ts) and Hold (th) Time for S Input 
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UNIVERSAL 4-BIT SHIFT REGISTER 


a TYPICAL SHIFT REGISTER FREQUENCY OF 
40 MHz 

ws ASYNCHRONOUS MASTER RESET 

a J, K INPUT TO FIRST STAGE 

a» FULLY SYNCHRONOUS SERIAL OR PARAL- 
LEL DATA TRANSFERS 

es INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE B1 D1 

(Plastic Package) (Ceramic Package) 


DESCRIPTION 


The T74LS194A is a High Speed Bidirectional 
Universal Shift Register. As a hgih spped multifun- 

tional sequential bulding block, it is useful in a wide ail - 
variety of applications. It may be used in serial- 
serial, shift left, shift right, serial-parallel, parallel- M4 C1 
serial and parallel-parallel data register transfers. (Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS195A D1 T74LS195A C1 
T74LS195A B1 T74LS195A M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


o 8 
z > 
TIT 
1 


20 


PC10360 


PC10340 


NC = No Internal Connection 


September 1988 1/6 
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PIN NAMES LOGIC SYMBOL 


Master Reset (Active LOW) Input 


K 
MR Qo Q: Q2 Qs 
i) 


LC10070 
115141312 


LOGIC DIAGRAM 


PE J K_— Po P, 


|co) |@2) |e) (a) (5) 


s 
: [ 
: 


java 


iy co. | Fe 
a—s Q 


(15) a2} fq) 
Qo 0 


Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


TRUTH TABLE 
INPUTS OUTPUTS 


OPERATING 


Asynchronous Reset 


Shift, Set First Stage 


Shift, Reset First Stage 
Shift, Toggle First Stage 
Shift, Retain First Stage 


Paralled Load 
L = LOW Voltage Level! 
H = HIGH Voltage Level 
X = Don't Care 
| = LOW voltage level one set-up time prior to the LOW to HIGH clock transition 
h = HIGH voltage level one set-up time pnor to the LOW to HIGH clock transito 
Pn (qn) = Lower case letters indicate the state of the reference input (or output) one set-up time prior to the LOW to HIGH clock transition. 


2/6 : 
Ky Sitoniscmomes 
362 


FUNCTIONAL DESCRIPTION 


The Logic Diagram and Truth Table indicate the 
functional characteristics of the LS195A Shift 
register. The device is useful in a wide variety of 
shifting, counting and storage applications. It per- 
forms serial, parallel, serial to parallel, or parallel to 
serial data transfers at very high speeds. 


The LS195A has not two primary modes of opera- 
tion, shift right (Qo -> Q:) and parallel load which are 
controlled by the state of the Parallel Enable (PE) 
input. When the PE input is HIGH, serial data enters 
the first flip-flop Qo via the J and K inputs and is 
shifted one bit in the direction Qo > Qi > Q2-> Q3 
following each LOW to HIGH clock transition. The J 
K inputs provide the flexibility of the J K type input 
for special applications, are the simple D type input 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter | Vatu 
|_| Input Current, into Inputs | mA 
| to | Output Current, into Qutputs 


T74LS195A 


for general applications by tying the two pins 
togheter. When the PE input is LOW, the LS195A 
appears as four common clocked D flip-flop. The 
data on the parallel inputs Po, P1, Pe, Ps is trans- 
ferred to the respective Qo, Q1, Q2, Q3 outputs to the 
Pn-1 inputs and holding the PE input LOW. All serial 
and parallel data transfers are synchronous, occur- 
ring after each LOW to HIGH clock transition. Since 
the LS195A utilizes edge-triggering, there is no 
restriction on the activity of the J, K, Pn and PE in- 
puts for logic operation - except for the set-up and 
release time requirements. 


ALOW on the asynchronous Master Reser (MR) in- 
put sets all Q outputs LOW, independent for any 
other input condition. 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliabiltty. 


GUARANTEED OPERATING RANGE 


Part Numbers 


Supply Voitage 


| Min. | Typ. | Max. | 


Temperature 


T74LS195AXX 4.75 V 5.25V 0°C to + 70 °C 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
(note 1) 
Guaranteed Input HIGH Voltage V 
for All Input 


Limits 
Typ. (*) 


Parameter 


Vin Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Input 


Input Clamp Diode Voltage -1.5 | Voc = MIN, lin = -18 mA 
Von | Output HIGH Voltage 27 | 3.4 Voc = MIN, lon = - 400 pA V 
Vin = Vin or Vit per Truth Table 
VoL Output LOW Voltage lo. = 12 mA 
Vin = Vin or Vit 
0.5 | lo.=24mMA | per Truth Table 


Input HIGH Current 20 Vcc = MAX, Vin = 2.7 V yA 
0.1 Vcc = MAX, Vin=70V mA 


_ 
on 


—s Input LOW Current -0.4 | Voc = MAX, Vin = 0.4 V 
Output Short Circuit Current - 20 - 100 | Vcc = MAX, Vout =0 V mA 
(note 2) 


Ni 
Power Supply Current are 14 21 Vcc = MAX 


Notes : 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions 
2 Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25 °C 


Test Conditions 


Propagation Delay, 7 Figures 1 
Clock to Outputs 


Hold Time PE Control to 
Clock 


Master Reset Pulse Width 


Recovery Time Mater Reset 
to Clock 


trelease 
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DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


AC WAVEFORMS 
Figure 1: Clock to Output Delays and Clock Pulse Width 


Conditons: J = PE =MR=H=Ke=L 


T74LS195A 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


$C05450 


Figure 2: Set-up (ts) and Hold (th) Time for Serial Data (J & K) and Parallel Data (Po, P1, P2, P3) 


Conditions: MR = H, J and K set-up time affects Qo only 


UU," 


th(H)=0 


4 
s(L) 
thy =0 


$C05480 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Figure 3: Master Reset Pulse Width, Master Reset to Output Delay and Master Reset to 
Clock Recovery Time 


Other Conditions: PE = L, Po=P;1 =P2=P3=H 


Figure 4: Set-up (ts) and Hold (tn) Time for PE Input 


LOAD PARALLEL LOAD SERIAL DATA 
SHIFT RIGHT 


Conditions: MR = H, Qo state will be determined by J and K input 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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4-STAGE PRESETTABLE RIPPLE COUNTERS 


a» LOW POWER CONSUMPITION: TYPICALLY 
80 mW 

a» ASYNCHRONOUS PRESETTABLE 

a EASY MULTISTAGE CASCADING 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a HIGH COUNTING RATES: TYPICALLY 70 MHz 

a ASYNCHRONOUS MASTER RESET 

a CHOICE OF COUNTING MODES: BCD, BI- 
QUINARY, BINARY 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS196 decade counter is partioned into 
divide-by-two and divide-by five section which can 
be combined to count either in BCD (8, 4, 2, 1) se- 
quence or in a bi-quinary mode producing a 50 % 
duty cycle output. The T74LS197 contains divide- 
by-two and divide-by-eight sections which can be 
combined to form a modulo-16 binary counter. Low 
Power Schottky technology is used to achive typical 
count rates of 70 MHz and power dissipation of only 
80 mW. Both circuit types have Master Reset (MR) 
input which overrides all other inputs and 
asynchronously forces all outputs LOW. A Parallel 
Load input (PL) overrides clocked operations and 
asynchronously loads the data on the Parallel Data 
Inputs (Pn) into the flip-flops. This preset feature 
makes the circuits usable as programmable 
counters. The circuits can also be used as 4-bit 
latches, loading data from the Parallel Data inputs 
when PL is LOW and storing the data when PL is 
HIGH. 


PIN NAMES 


SS eee ee ene cee we ce oe Bas pe a sae aay ke ce eee | ea 
1 CPo | Clock (Active LOW Going Edge) Input to 

| Divide-by-Two Section : 
CP; Clock (Active LOW Going Edge) Input to 
Divide-by-Five Section (LS196) 


Clock (Active LOW Going Edge) Input to 
Divide-by-Eight Section (LS197) 


Master Reset (Active LOW) Input 
Parallel Load (Active LOW) Input 


CP, 


Data Inputs 


September 1988 


B1 D1 
(Plastic Package) (Ceramic Package) 


® 


& 


M1 C1 


(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 


T74LSXXX D1 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 


PIN CONNECTION (top view) 
DUAL IN LINE 


PC10540 


CHIP CARRIER 


IS 


NC = No Internal Connection 
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ABSOLUTE MAXIMUM RATING 


| symbot | Parameter = | ae 
Supply Voltage 
Input Voltage, Applied to Input - 0.5 to 15 

| 


Input Current, Into Inputs - 30 to 5 


Unit 
i 
Output Current, Into Outputs | mA 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This !s a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers 


| Min. | Typ. | Max. | 


Temperature 


T74LS196/197XX 4.75V 5.25 V 0°C to + 70°C 


XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS196 and LS197 are asynchronous preset- 
table decade and binary ripple counters. The LS196 
Decade Counter is partitioned into divide-by-two 
and divide-by-five sections while the LS197 is par- 
titioned into divide-by-two and divide-by-eight sec- 
tions, with all section having a separate Clock input. 
In the counting modes, the state changes are in- 
itiated by the HIGH to LOW transition of the clock 
signals. State changes of the Q outputs, however, 
do not occur simultaneously bacause of the internal 
ripple delays. When using external logic to decode 
the Q outputs, designers should bear in mind that 
the unequal delays can lead to decoding spikes and 
thus a decoded signal should not be used as a clock 
or strobe. The CPo input serves the Qo flip-flop in 
both circuit types while the CP serves the divide-by- 
five or divide-by-eight section. The Qo output is 
designed and specified to drive the rated fan-out 
plus the CP; input. With the input frequency con- 
nected to CPo and Qo driving CPi, the LS197 form 
a strightforward module-16 counter, with QO the 
least significant output and Q3 the most significant 


TRUTH TABLE 


L 


H 
H 


output. 


The LS196 Decade Counter can be connecetd up 
to operate in two different count sequences, as in- 
dicated in the Table A. With the input frequency con- 
nected to CPo and with Qo driving CP1, the circuit 
counts in the BCD (8, 4, 2, 1) sequence. 


With the input frequency connected to CPi and Q3 
driving CPo, Qo becomes the low frequency output 
and as a 50% duty cycle waveform. Note that the 
maximum counting rate is reduced in the later (bi- 
quinary) configuration because of the interstage 
gating delay within the divide-by-five section. The 
LS196 and LS197 have an asynchronous active 
LOW Master Reset input (MR) which overrides all 
other inputs and forces all outputs LOW. The 
counters are also asynchronously presettable. A 
LOW on the Parallel Load input (PL) overrides the 
clock inputs and loads the data from Parallel Data 
(Po-P3) inputs into flip-flops. While PL is LOW, the 
counters act as trasparent latches and any change 
in the Py, inputs will be reflected in the outputs. 


Reset (Clear) 


Parallel Load 


H = HIGH Voltage Level, L = LOW Voltage Level, X = Don’t Care, ~|_ = HIGH to LOW Clock Transition 
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LOGIC DIAGRAMS 


oe ( a |e | Saaeaa 
ui 99 OR OR 


ie BD th 

ACP \ 

HK nF er te 
Cp Ch ‘ 


135 9 212 


LC10240 


Voc = Pin 16 
GND = Pin8 
() = Pin numbers 
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TABLE A: LS196 COUNT SEQUENCES 


DECADE (NOTE 1) BI-QUINARY (NOTE 2) 


| couNT | Q | @ | @ | Q@ | couNT | @ | Q@ | @ Q, 
Pes te ie Wee, ae se a L L 
1 i ee ee H 
eee ee > I SI en ie L L H L 
Pe Be lg te es OR Ss ot ee, H 
L H L L 
es ne SO = se GO * OO - * L L 
ee a es ee L L H 
H L 
PaO cs Ms a ee > Pi I ee Ee Se H H 
PF 9 | H | ce |] ec ft] HH | 9 | H H L L 


Notes: 1. Signal Applied to CPo, Qo connected to CP; 
2. Signal Applied to CP:, Q3 connecetd to CPo 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter Limits Test Condition | Unit 
Typ. (*)| Max. (note 1) 


Input HIGH Voltage Guaranteed Input HIGH Voltage -  —V 
for All Inputs 

Input LOW Voltage Guaranteed Input LOW Voltage | V 
for All Inputs 

Input Clamp Diode Voltage | -085 | = 18 | Vcc = MIN, lin = -18 mA V 

Output HIGH Voltage Vcc = MIN, lon = - 400 LA by Ov 
Vin = Vin or Vi_ per Truth Table | 


Vo Output LOW Voltage 0.25 0.4 lo. =4.0 MA {| Vcc =MIN, 
Serie hoon 
Input HIGH Current Vcc = MAX, Vin = 2.7 V | yA 
PE, Po, | P1, P; Po, P3 20 | 
MR, CPo, CP; (LS197) 40 
CP; (LS196) 80 
PL, Po, Pi, Po, Ps 0.1 Vcc = MAX. Vin=55V pA 
MR, CPo, CP; (LS197) 0.2 | 
CP; (LS196) 0.4 | 
Hie Input LOW Current Vcc = MAX, Vin=04 V 1 mA 

PL, Po, Py, Po, Ps - 0.36 
MR - 0.72 
CPo - 2.4 
CP; (LS196) - 2.8 
CP; (LS197 - 1.3 
Output Short Circuit Current - 20 Vcc = MAX, Vout = 0 V , mA 
(note 2) 


Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Note more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C 
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Test Conditions 


AC CHARACTERISTICS: Ta = 25 °C (L196) 


| Symbol eRe 


Input Count Frequenc 


tPLH Propagation Delay, ee 
tPHL CPo Input to Qo Outputs 


Figures 1 


: 
oO 
co) 


tPLH Propagation Delay, 
tPHL CP; Input to Q; Outputs 
Propagation Delay, 
teHL CP; Input to Q2 Outputs 
tPLH Propagation Delay, 
tPHL CP; Input to Q3 Outputs 
teLy Propagation Delay, 
tPHL Po, P1, P2, P3 Inputs to 
Qo, Q1, Q2, Q3 Outputs 
Propagation Delay, 
tPHL PL Inputs to Any Outputs 
tPHL Propagation Delay, 
MR Inputs to Any Outputs 


forme |e a 
Min. | Typ. 
FMA | 40 | 


ee 
— © 


12 
30 4 


15 
24 
33 
57 
62 
18 

) 
30 


iS 


Test Conditions 


| Input Count Frequency | 30 
tPLH Propagation Delay, Lae 15 
teHL CPo Input to Qo Outputs 
Coe eee | els 
tPHL CP; Input to Q; Outputs 
tPLH Propagation Delay, Ll 
tPHL CP; Input to Q2 Outputs 


12 
23 
34 
42 
tPLH Propagation Delay, 55 
tPHL CP; Input to Q3 Outputs 63 
18 Figures 2 
29 
26 
30 
34 


+ on 1m OF [Co N 
n®d |e = 1H _ 


tPLH Propagation Delay, 27 
tPHL Po, P1, Pz, Ps Inputs to 
Qo, Q:, Qe, Q3 Outputs 
tPLH Propagation Delay, 39 Figures 3 
tPHL PL Inputs to Any Outputs 
tPHL Propagation Delay, Figures 4 
MR Inputs to Any Outputs 


E 
oi 
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AC SET-UP REQUIREMENTS: Ta = 25 °C 


CPp Pulse Width | 20 | 


pe) 
o>) 


CP; Pulse Width Zon 
PL Pulse Width | 20 | 


NO }@ 
Oo |O 


Limits 


| Min. | Typ. 


Test Conditions 


Figure 1 


Hold Time LOW | 20 | 
Set-Up Time HIGH 


tw | 

Me} MR Pulse Woe —____} 15 
15 
0 
oe 30 


Hold Time HIGH 2 
Recovery Time 


DEFINITION OF TERMS: 

SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (tn): is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 


AC WAVEFORM 
Fig 1. 


| Max. 
Ro 
fee! 
eee 
Figure 4 
a Figure 6 
a 
Ee el 


Figure 5 


in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (trec) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


3005560 
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Fig 2. 


$C€05520 


Fig 3. 


st 0060 


Fig 4. 


PL or MR 


$C05570 
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Fig 5. 


PL 


The shaded areas indicate when the input is permitted to change for predictable output performance 
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T74LS240/241 
T74LS244 


OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS 


a 3-STATE OUTPUTS DRIVE BUS LINES OR 
BUFFER MEMORY ADDRESS REGISTERS 

a HYSTERESIS AT INPUTS TO IMPROVE 
NOISE MARGING 

as INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 


DESCRIPTION 


The T74LS240/241/244 are Octal Buffers and Line 
Drivers. These devices are designed to be used with 
3-state memory address drivers, etc. They are or- 
ganized as two lines of 4-bit with inverting or non-in- 
verting data. 


a 


B1 D1 

(Plastic Package) (Ceramic Package) 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 


LOGIC DIAGRAM AND PIN CONNECTION (top view) 


DUAL IN LINE 


September 1988 
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T74LS240/241/244 


PIN CONNECTION (top view) 


CHIP CARRIER 


te) 


es 
(=) 
z 
oO 


wo 
(=) 
PC10460 PC10470 PC10480 
NC = No Internal Connection 


T74LS240 TRUTH TABLE T74LS244 TRUTH TABLE 


INPUTS 


OUTPUT 


E,, E> 

L 

L 

H 

T74LS241 TRUTH TABLE 
INFUIS OUTPUT we OUTPUTS 

E2 
L H L 
H H H 
(Z) L (2) 


ABSOLUTE MAXIMUM RATINGS 


| Symbol. Parameter 
Supply Voltage 

Input Voltage, Applied to Input 
Output Voltage, Applied to Output 
Pe ae ot Input Current, Into Inputs 
Lies | 


Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
Implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers me Temperature 
Max. 
T74LS240/241/244XX 4.75V | 5.0V | 5.25V 0 °C to + 70 °C 
XX = package type 
as ky, SGS-THOMSON 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


min. [Typ. ¢)] Max. (note 1 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH V 
Voltage for all Inputs 
Input LOW Voltage Guaranteed Input LOW 
eile for all ae er ae 
cae Input Clamp Diode Voltage | =0.85 | bed or || Wee = MIN, /Vcc=MIN, In=-18mMA =-18 mA 
ian Veo = MIN. loo =- 15 MA 
Output LOW Voltage | 0.4 | lot =12mA | Vcc=MIN 
Vin = Vin or Vit 
Vre-Vr | Hysteresis | 0.2 | 04 | | Vcc = MIN 


| lozw | Output Of Current HIGH ||| 20 | Voc = MAX, V=27V | 
lon | Output Of CurrentLow | | | 20 | Voc = MAX, V=0.4V | 


Input HIGH Current 20 Vcc = MAX, Vin = 2.7 V yA 
are ae Vin = 7.0 V aa 


| ti | Input LOW Current | -0.2 | Voc=MAX,VN=0.4V 


Output Short Circuit Current - 225 | Vcc = MAX 
(note 2) 
Power Supply Current 
Total, Output HIGH 
Total, Output LOW LS240 Vcc = MAX 
LS241/244 ye 
Total at HIGH Z LS240 50 
LS241/244 54 


Notes : 1) Conditions for testing, not shown inthe Table, are chosen to guarantee operation under "worst case" conditions. 
2) Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C 


AC CHARACTERISTICS: Ta = 25 °C 


Limits ee 
Parameter | Limits Test Conditions 
Mion | Typ. | Mex. 


tPLH Propagation Delay, 
teHL Data to Outputs LS240 
tPLH Propagation Delay, Data to 12 18 
teHL Outputs LS240/241/244 ie 18 = = sale 
Output Enable Time to HIGH = 667 2 Ea 
Level 


tez. | Output Enable Time to LOW tee 
Level 
LOW Level CL = 5.0 pF 
teHz Output Disable Time from 10 18 
HIGH Level 
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AC WAVEFORMS 
Figure 1. Figure 2. 


SC-0007 


Figure 3. Figure 4. 


AC LOAD CIRCUIT 
Figure 5. 


SWITCH POSITION 
ee | Symbol | swt | sw2 
UNOER TEST | tezn | Open | Closed 


| tex | Closed | Open _| 
ALL o100es 


ARE 1N3064 


a G7 SGS-THOMSON 
S/ MICROELECT ROWICS 
378 


ky SGS-THOMSON 


MICROELECTRONICS T74LS245 
OCTAL BUS TRANSCEIVER 
s 2,\WAY ASYNCHRONOUS DATA BUS CO- 
MUNICATION 
s HYSTERESIS INPUTS TO IMPROVE NOISE 
IMMUNITY 


a INPUT DIODES LIMIT HIGH-SPEED TERMINA- 
TION EFFECTS 


DESCRIPTION 


The T74LS245 is an Octal Bus Transceiver in- 
tended for 8-line asynchronous 2-way data com- (Plastic Package) (Ceramic Package) 
munication between data buses. Direction Input 
(DR) takes over the transmission of Data from bus 


A to bus B or bus B to bus A depending on its logic 
level. Enable input is usable for isolation of the a? 
buses. 

M1 C1 
TRUTH TABLE (Micro Package) (Plastic Chip Carrier) 


lied OUTPUT 


Bus B Data to Bus A 
Bus A Data to Bus B 
Isolation 

H= HIGH Voltage Level L=LOW Voltage Level X= Don't Care 


ORDER CODES: 
T74LS245 D1 T74LS245 C1 
T74LS245 B1 T74LS245 M1 


PIN CONNECTION (top view) 


CHIP CARRIER 


[s) 

o & »”V 

< oa > 

L LILI 
2 #1 


20 


zl 
a 
St 
Sh 
= 


nV AV ANVARY Va 
apie el al a 


x 
Pall 


yy 
ANG 


PC10290 


‘ 


°C10280 
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ABSOLUTE MAXIMUM RATINGS 


[Symbol 
[i | input Current, nto inputs ——SSSSSCSC~idC st 
[lo [Output Current into Oupus 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This !s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
__Partnumbers gi RE i 
T74LS245XX 4.75V 5.25 V 0°C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
(note 1) 

Guaranteed Input HIGH 
Voltage for all Inputs 


Guaranteed Input LOW 
Voltage for all Inputs 
|_| Voc = MIN 
Vcop Input Clamp Diode Voltage Vcc = MIN, lin = -18 MA 
Von Output HIGH Voltage Vcc = MIN, lon = - 3.0 mA 
Vcc = MIN, lon = - 15 mA 


lo. = 12 mA 
lo. = 24 mA Vin = Vin or Vit 
per Truth Table 
Vcc = MAX, Vin = 2.7 V 


Vcc = MAX, Vin = 0.4 V 
Input HIGH Current 


AorB, DRorE Voc = MAX, Vin = 2.7 V 

DRorE Vcc = MAX, Vin = 7.0 V 

AorB Voc = MAX, Vin = 5.5 V 
hie Input LOW Current Vcc = MAX, Vin = 0.4 V 
los Output Short Circuit Current - 40 Vcc = MAX, Vout = 0 V 

(note 2) 

Power Supply Current Vcc = MAX 

Total, Output HIGH | 

Total, Output LOW | 

| Total at HIGH Z 7 


0.25 


1 
+ 


Notes : 1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
2) Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C 
/ 
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AC CHARACTERISTICS: Ta = 25 °C 


Limits 


Parameter — Test Conditions 
tPLH Propagation Delay, ns 
tPHL Clock to Outputs 


tpzH Output Enable Time to HIGH CL = 45 pF ns 
Level RL = 667 Q 

tez Output Enable Time to LOW ns 
Level 
Output Disable Time from ist ns 
LOW Level CL = 5.0 pF | 


tPHz Output Disable Time from ns 
HIGH Level : ! | 
{a _SGS-THOMSON 3/3 
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BCD TO SEVEN SEGMENT DECODER/DRIVES 


a INTERNAL PULL-UPS ELIMINATE NEED FOR 
EXTERNAL RESISTORS 

a LAMP-TEST PROVISION 

a» LEADING/TRAILING ZERO SUPPRESSION 


D1 
DESCRIPTION (Plastic Package) (Ceramic Package) 
The T74LS248 are BCD to seven segment 
decoder/Drivers. They compose the and with the ee Coa 
tails. It ha active high outputs for driving lamp buf- 
fers. Both types feature a lamp test input and full rip- M1 C1 
ple blanking input/output controls. An automatic (Micro Package) (Plastic CHip Carrier) 
leading and/or trailing edge zero blanking control ORDER CODES : 
(RBI and RBO) is incorporated. An over-riding blan- T74LS248 D1 T74LS248 C1 
king input (Bl) is incorporated. An over riding blan- T74LS248 BI T74LS248 M1 


king input (BI) may be used to control the lamp 
intensity. Display pattern for BCD input counts abo- 
ve 9 are unique symbols to authenticate input 
conditions. PIN CONNECTION (top view) 


DUAL IN LINE 


Q C<) 


PIN NAMES 


o!|l olzZz oOj1ol 
oc (o) 


a 


NC = No Internal Connection 
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ALL CIRCUIT TYPES FEATURE LAMP INTENSITY MODULATION CAPABILITY 


DRIVER OUTPUTS TYPICAL 
ACTIVE OUTPUT SINK MAX POWER | 
LEVEL |_ CONFIGURATION CURRENT VOLTAGE _ DISSIPATION 
— High | 2 KQ pull-up” 2.0 mA | 55V 125 mW . 
_ High 2 K2 pull-up _ —6OmA _55V 125 mw 
TRUTH TABLE 
DECIMAL | INPUTS OUTPUTS | 
age ee) bi eB ea cen =) 
_ FUNCTION ae. fe . ee . g ! 
owe PA he eg ek H HH HH H'L 
| 1 A ee Nie Mee ee Me cinerea atl aide Ge oot alee frail eng SI 
fee eg a ee ee oe Mee ee, | 
3 HX Lt H! 4H H HH} H}H}H: LiL, H | | 
4 re ee ee os I HES H ie ot We Pe ee ee 
ee ee 
re a 2 ae Ne ee 
i ee ye iy og 
gp ON A te NY | 
9 H xX H tL LH H H | H!H {HI LY, HiH | 
AO. = eA ey ee ey I Re ee ee a eee | 
ae ee oe ee ee ee, H ae ae ee ee eee : 
Daag nA ge ee tet a US tM ert ee et tee ale ane eee Ea Els | 
13 Be Zo a ee es gs | 
14 Oe ile le A 2 2 no, Se oe A a | 
ao ae A. H wollte ES calle Se ee ee , 
BT MR Ok ee ee ee eee 
Pole. ch oe gas ig ee Ae eng A nM a shee tle. le CO 
LT L!' x x“! x x“ xX oH H HH H H H_H 4, 


H = HIGH Level L = LOW Voltage Level X = Dont Care 


NOTES: 1) The Bianking input (Bi) must be open or held at a high logic level when output functions ) throught 15 are 
desired The ripple blanking input (RBI) must be open or high if blanking of a decimal zero is not desired 
2) When a tow logic level is applied direct.ly to the blanking input (Bl) all segment outputs are off regardiess of 


the level of any other inputt 


3) When rippie-bianking input (RBI) and inputs A. B. C and D are at low level with he lamp test input high, all 
segment outputs go off and the ripple -blanking output 1RBO) goes to a low level (response condition) 
4) When the blanking input r'pple blanking output 1BI RBO: 1s open or held high and a low Is applied to the lamp- 


test input, all segment outputs are on 


*" BI RBO s wire-AND logic serving as bank 1g input +B. ard or ripple-blanking output (RBO) 
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LOGIC DIAGRAMS 


eS see ra: i wa ie 


(14) (15) (9) - ‘ (12) HE) 


Vcc = Pin 16 Yq c + 1c 10360 
GND = Pin8 
( ) = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


rT unit 
vec | Supply Votage—SCS—=~“‘“*“‘“‘“*~*~“‘“‘*S*S*S*~SSC“‘ 
Tvs [input Votage, Appled top ————SSCSC~“~*~“~*~sC as tw CS 
[Vo | Output Votiage. Applied to Output ——=~=“‘S*~*~‘“dtS*C‘“*‘“‘ KCC 
ane Tima 
a rma | 


Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device This !s a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


! Part Numbers Supply Voltage Temperature 
| | Min. Typ. | Max. | 


T74LS248XX 4.75V | 50V /5.25V, 0 °C to + 70 °C | 
XX = package type 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
(note 1) 


Guaranteed Input HIGH Voltage V 


for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


V 
Voc = MIN, lin = -18 mA V 


Input HIGH Voltage 2.0 ie 
15 ee 
4.2 Vcc = MIN, lon = MAX ** V 
Vin = Vin or Vit per TrutH Table 
- 20 Voc = MIN, Vo = 0.85 V mA 
Input Conditions as for Von 
0.25 | 0.4 | lo =2.0mA | Vcc =MIN, 
Vin=20V 
i 
yA 
mA 


Vit Input LOW Voltage ia 


Vcp Input Clamp Diode Voltage 
Output HIGH Voltage 


symbol ieiiied pee 
ane. 


VOH 


Output Current 
a-g 


lo 
VoL Output LOW Voltage 
a-g 


BI/RBO 


0.25 | 04 | lo.=1.6mA | Vit = per Truth 
Table 
lo. = 3.2 mA 


Voc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


IL Input LOW Current Vec = MAX, Vin=04V 
han Any Input, except BI/RBO _ - 
BI/RBO - 1. 
ee ee 
BI/RBO (note 2) 
Power Supply Current | | ae | 38 | vec max | ma 


Notes: 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Note more than one output should be shorted at a time. 
(*) Typical values are at Vcc =50V, Ta = 25 C. 
** lon = - 50 pA for BI/RBO, lon = - 100 pA for a-g 


AC CHARACTERISTICS: Ta = 25 °C 


Limits ae 
| Min. | Typ. | Max. | 
tPHL Propagation Delay, 100 CL=15pF Es 
100 Ri = 4.0 KQ 


Output from A Input 


Propagation Delay, 100 CL = 15 pF 
Output from RBI Input 100 Ri = 6.0 KQ 
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{ SGS-THOMSON 
7 wicRogLecTRoNcs 
386 


SGS-THOMSON 
NICROELECTROMICS T74LS251 


ky 


8-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 


a SCHOTTKY PROCESS FOR HIGH SPEED 

a MULTIFUNCTION CAPABILITY 

a ON-CHIP SELECT LOGIC DECODING 

a INVERTING AND NON-INVERTING 3-STATE 
OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» FULLY TTL AND CMOS COMPATIBLE 


The TTL/MSI T74LS251 is a high speed 8-Input e 


D1 
(Plastic Package) (Ceramic Package) 


DESCRIPTION 


on ; : M1 C1 
Digital Multiplexer. It provides, in one package, the ated 
ability to select one bit of data from up to eight sour- amir fee ane c Pe aed ep Came) 
ces. The LS251 can be used as a universal function : 
T74LS251 D1 T74LS251 C1 
generator to generate any logic function of four van- T74LS251 Bt T74LS251 M1 


ables. Both assertion and negation outputs are 
provided. 


PIN CONNECTION 
(top view) 


DUAL IN LINE 


PIN NAMES 


PE» | Output Enabio (Adve LOW) Input 
rz | Muttilexer Outputs 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


115141312 


LC10260 


) |( 
tt] 


LCt0270 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

Input Voltage, Applied to Input 

v 

| th | input Current, into inputs | 80to | mA 
| to | Output Current, into Outputs | | A 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This ts a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


Min. | Typ. | Max. | 


XX = package type. 
2/5 TI SGS-THOMSON 
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FUNCTIONAL DESCRIPTION 


The LS251 is a logical implementation of a single assertion and negation outputs are provided. The 
pole, 8-position switch the swith position controlled Output Enable input (Eo) is active LOW. When is is 
by the state of three Select inputs, So, S1, S2. Both activated, the logic function provided a the output is : 


Z=E* (ly So ° Sy °So +I; °So °S;°Sotle*So*S, So +13 °So°S; °So + 
+14°S°S; °So+l5°So°S; °So +16 *So ° Sy °So +17 °Soq 2S; * So). 


When the output Enable is HIGH, both outputs are device must be in the high impedance state to avoid 
in the high impedance (high Z) state. This feature al- high currents that would exceed the maximum ra- 
lows multiplexer expansion by tying the outputs of tings. The Outputs Enable signals should be 
up the 128 devices together. When the output sof designed to ensure there is no overlap in the active 
the 3-state devices are tied together, all but one, LOW portion of the enable voltage. 


TRUTH TABLE 


H 
L 
L 
L 
L 
L 
i 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


a. Oe ee, ee ee ie ee se 

Laker re Laces Ts 
Lan Lee eller Le eA 
< KK OK OK OK OK OK OK OK OK OK KK I xX 
< «KK KK OK OK OK OK OK OK OK I OK OK OK 
< KK KOK OK OK OK OK OKO OK OK OK OK OK 
< KK OK KOK OK KO OK OK OK OK OK OK OK 
< KK OK OK OK LT OK OK OK OK OK OK OK OK OK 
< KK MK Lm KOK OK OK OK OK OK OK OK OK OX 
<< LT KK KK OK OK OK OK OK OK OK OK OK 
mae A ee WEE a Gi gee ED ena WE io Ms mob Kil ea 

ee Se fk Pee a ee 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

(Z) = High impedance 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Symbol Sarainoter | Limits Test ee Unit 
Min. Typ. (*)| Max. (note 1) 
ViH Input HIGH Voltage 2.0 | Guaranteed Input HIGH V 
Voltage for all Inputs 
Vii _| Input LOW Voltage Guaranteed Input LOW V 
Voltage for all Inputs 
Input Clamp Diode Voltage Voc = MIN, liv = -18 mA 


VoH Output HIGH Voltage | 2.4 3.4 Vcc = MIN, lon = - 2.6 mA V 
Vin = Vin or Vit per Truth Table 


Vin = Vin or Vit 
yA 


pares 
loZH Output Off Current HIGH 20 Vcc = MAX, Vout = 2.7 V, 
Ve=2.0 V 
0 


| lozt Output Off Current LOW | -2 Vcc = MAX, Vout = 2.7 V, 
VeE=2.0V 


NH | Input HIGH Current 20 Vcc = MAX, Vin = 2.7 V yA 
0.1 Vcc = MAX, Vin = 7.0 V mA 


I; Input LOW Current | || 0.4 | Veo = MAX, Vin = 0.4 V mA 


los Output Short Circuit Current - 30 - 130 | Vcc = MAX, Vout = 0 V 
(note 2) 


Icc | Power Supply Current ! Vcc = MAX, 7 
Outputs LOW 6.0 10 Vout = 4.5 V, Ve=0OV 
Outputs Off 7.0 12 VouT = 45 V, Ve =4.5 V 


AC CHARACTERISTICS : (Ta = 25 °C) 


Limits 
Parameter Test Conditions 
Syme | Min. | Typ. | Max. 


teLH Propagation Delay, 20 33 Fig. 1 
teHt Select to Z Output 21 33 
tPLH Propagation Delay, 28 45 Fig. 2 
teHL Select to Z Output 28 45 
teLH Propagation Delay, 10 15 Fig. 1 
teHt Data to Z Output 9.0 15 
teLH Propagation Delay, 17 28 Fig. 1 
teHe Data to Z Output 18 28 


tpzH | Output Enable Time 17 27 Figs 4,5 
tez- to Z Output 24 40 

tpzH Output Enable Time 

tez- to Z Output 

tpHz | Output Disable Time 

tpiz to Z Output 

teHz Output Disable Time 

tpiz to Z Output 

Notes : 1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions. 


2) Not more than one output be shorted at a time 
3) Typical values are at Vcc = 5.0V, Ta = 25°C 
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3-STATE AC WAVEFORMS AC LOAD CIRCUIT 
Figure 1. Figure 2. 


Figure 3. Figure 4. 


Figure 5. 


SWITCHING POSITION 


Symbol | Swi | sw2 | 
OROER GES | _tezH | Open __| Closed | 
UNDER TEST Closed 


| ten | Closed_| Open _ 
teuz 


ALL DIODES 
ARE 1N3064 
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DUAL 4-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 


» SCHOTTKY PROCESS FOR HIGH SPEED 

a MULTIFUNCTION CAPABILITY 

a NON INVERTING 3-STATE OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» FULLY TTL AND CMOS COMPATIBLE 


B1 D1 

DESCRIPTION (Plastic Package) (Ceramic Package) 
The LSTTL/MSI T74LS253 is a very high speed 
Dual 4-Input Multiplexer with 3-state outputs. It can 
select two bits data from four sources using com- 
mun select inputs. The outputs may be individually 
switched to a high impedance state with a HIGH on 
the respective Output Enable (Eo) inputs, allowing 
the outputs to interface directly with bus oriented eS ee aes re 
systems. It is fabricated with the Schottky barrier 

diode process for high speed and is completely vee eeees re CALE eas 
compatible with all TTL families. 


tl 


M1 
(Micro Package) (Plastic Chip Carrier) 


PIN CONNECTION (top view) 
DUAL IN LINE 


PIN NAMES 


COMMON SELECT INPUT 


Multiplexer A 
OUTPUT ENABLE (active LOW) INPUT 


MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUT 


Multiplexer B 


Eop OUTPUT ENABLE (active LOW) INPUT 
lon-I3p MULTIPLEXER INPUTS 


Zb MULTIPLEXER OUTPUT NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Sn a  ) 
(1) (06) U5) 06) CB0CH ee 10] CHD] (12 " (15 
, i 


\/ Y/Y VY 


16543 1011121315 { | 
VAY, 


Eos ba ta 2a ba fob Iw fan 50 Eon a 
“0 aa | at ea 
Pisa ( aay 6 | aa 
ce A ) I 
HT ] HT a 


sed Ht 


Vcc = Pin 16 
GND = Pin8 (7) 
() = Pin numbers 


TRUTH TABLE 


Output 
Enable 


fT 


Ire@mereircn 


H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

(Z) = High Impedance (off) 

Address inputs So and S: are common to both sections. 


crecenens 


Irrirrree ex 
<x «KM KK KIT XX 
x KK KIT KK XK 
<x «KD TK KK KX 
=r K—M— KKK OK OX 


X 
L 
L 
H 
H 
L 
L 
H 
H 


ABSOLUTE MAXIMUM RATINGS 


Cunt 
Tin tnput Curent into Inputs SSS 
[to [output Curren, ito Ouputs———SSSSCS~SSi mk 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 
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GUARANTEED OPERATING RANGE 


Part Numbers : Temperature 


T74LS253XX ; 0 °C to + 70 °C 
XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS253 contains two identical 4-Input Multi- The LS253 is the logic implementation of a 2-pole, 
plexers with 3-state outputs. They select two bits 4-position switch, where the position of the switch is 
from four sources selected by common select inputs determined by the logic levels supplied to the two 
(SO, S1). The 4-input multiplexers have individual Select Inputs. The logic equations for the outputs 
Output Enable (Eoa, Eob) inputs which when HIGH, are shown below. 

forces the outputs to a high impedance (high 2) 


state. 

Za=Eae(loaeS1 °So+ ae Sy 

Zp=Ebe(loeSi¢So+libeS 16S) 4 bbaeSi S04 loae Si e So) 
If the outputs of 3-state devices are tied together, all Enable signals to 3-state devices whose outputs are 
but one device must be in the high impedance state tied together are designed so that there is no over- 
to avoid high currents that would exceed the maxi- lap. 


mum ratings. Designers should ensure that Outputs 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Soe Test Condition 
D. (note 1) 
Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage V 
for All Inputs 
4 


Input LOW Voltage Guaranteed Input LOW Voltage 


for All inputs 
input Clamp Diode Voltage 


Vcc = MIN, lin = -18 mA 
Output HIGH Voltage 2 


Vcc = MIN, lon = - 2.6 mA 
Vot Output LOW Voltage 


Vin = Vin or Vit per Truth Table 
0.4 lo. = 4.0 mA Vcc = MIN, 
Vin = Vin or V 
in =a Oma IN = ViH IL 
lozH Output Off Current HIGH 
loz Output Off Current LOW 
Ts) Input HIGH Current 
IL 


VI 
Vit 
Vop 
VoH 


3.1 


0.25 
0.35 


per Truth Table 
Voc = MAX, Vout = 2.7 V 
Ve=2.0V 
Vcc = MAX, Vin = 0.4 V 
Ve=2.0V 


fo) 


t 
nN 
oO 


Nh 
Oo 


Vcc = MAX, Vin = 2.7 V 
0.1 Voc = MAX, Vin = 7.0 V 


= 
Ne 
a, 
— 


Input LOW Current -0.4 | Voc = MAX, Vin = 0.4 V 
Output Short Circuit Current - 30 - 130 | Vcc = MAX mA 
(note 2) 
loc Power Supply Current mA 
Outputs LOW 7.0 12 Vcc = MAX, Vin = 0 V, 
Ve=2.0V 
Outputs Off 8.5 14 Vcc = MAX, Vin = 4.5 V, 
Ve=2.0V 


Notes: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS : T, =25T 


eee 
arameter 
recs Tye: 


tPLH Propagation Delay, 
tepHt Data to Output 
teLH Propagation Delay, 
tPHL Select to Output 

Output Enable Time 

to HIGH Level 
tpzL Output Enable Time 

to LOW Level 


Test | Test Conditions 


in 

Ci. =15 pF 
of] et 
oll ha 


Figs. 3,5 
Figs. 3, 5 


tpLz Output Disable Time 
from LOW Level 
Figs. 4, 5 


tpHz Output Disable Time 
from HIGH Level 


STATE AC WAVEFORMS AND LOAD CIRCUIT 


Figure 1. Figure 2. 


SC-0013 


Figure 3. Figure 4. 


Vout 


SC-0010 
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T74LS253 


Figure 5. 


SWITCHING POSITIONS 


ae | teen | Open | Closed 
UNDER TEST Closed | Open _ 


ALL DIODES 
ARE 1N3064 
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DUAL 4-BIT ADDRESSABLE LACTH 


a» SERIAL-TO-PARALLEL CAPABILITY 

=» OUTPUT FROM EACH STORAGE BIT AVAIL- 
ABLE 

a» RANDOM (addressable) DATA ENTRY 

aw EASILY EXPANDABLE 

a ACTIVE LOW COMMON CLEAR 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS256 is a Dual 4-Bit Addressable Latch 
with common control inputs ; these include two Ad- 
dress inputs (Ao, A1), an active LOW Enable input 
(E) and an active LOW Clear input (C). Each latch 
has a Data input (D) and four outputs (Qo-Qs3). 

When the Enable (E) is HIGH and the Clear input (C) 
is LOW, all outputs (Qo-Qs3),are LOW. Dual 4-chan- 
nel demultiplexing occurs when the C and E are both 


PIN NAMES 


ADDRESS INPUTS 

DATA INPUTS 

ENABLE (active LOW) INPUT 
CLEAR (active LOW) INPUT 
PARALLEL LATCH OUTPUTS 
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LOW. When C is HIGH and E is LOW, the selected 
outputs (Qo-Qs3), determined by the Address inputs, 
follows D. When the E goes HIGH, the contents of 
the lacth are stored. When operating in the addres- 
sable latch mode (E = LOW, C = HIGH), changing 
more than one bit of the Address (Ao, A-* could im- 
pose a transient wrong address. Therefore, this 
should be done only while in the memory mode (E 
= C = HIGH). 


(Plastic Package) 


ll 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS256 D1 T74LS256 C1 
T74LS256 B1 T74LS256 M1 


(Ceramic Package) 


CHIP CARRIER 


ws 

=z 

a 
1 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


2115 4B 


Vcc = Pin 16 
GND = Pin8 
() = Pin numbers 


MODE SELECTION 


Addressable Latch 
Memory 
Dual 4—Channel Demultiplexer 
Clear 


Output Voltage, Applied to Output 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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GUARANTEED OPERATING RANGE 


os Sapp vate aaa 
eee 


T74LS256XX 4.75V 5.25 V 0°C to + 70°C 


XX = package type. 


TRUTH TABLE 


Clear 


Demultiplexer 


ceccssrefjssccssrr}y 
essceeefferesrenebe 


szzzzzafsfereeeeee|e 


Addressable 
Latch 
H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care 
7, SGS-THOMSON ec a ee 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
Parameter 
Min. | Typ. (*)| Max. (note 1) 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage V 
for All Inputs 
VIL Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Inputs 


Input Clamp Diode Voltage -0.65 | -1.5 | Vcc =MIN, lin = -18 mA 


VOH Output HIGH Voltage 2.7 3.4 Vcc = MIN, lon = - 400 pA V 
Vin = Vin or Vii per Truth Table 
V 


Output LOW Voltage 0.4 lo. = 4.0 mA | Vcc =MIN, 
Vin = Vin or Vir 
per Truth Table 


Voc = MAX, Vin = 2.7 V 


lo. = 8.0 mA 


Input HIGH Current 


Ao, Ai, C, Da, Dp, 

E 

Input HIGH Current Vcc = MAX, Vin = 7.0 V mA 
Ao, Ai, C, Da, Dp, 

Input LOW Current Vcc = MAX, Vin = 0.4 V mA 
Ao, Ai, C, Da, Dp, a 0.4 


E 
los Output Short Circuit Current - 20 - 100 | Vcc = MAX mA 
(note 2) 


Power Supply Current 25 Vcc = MAX mA 


Notes: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 


AC CHARACTERISTICS : T, =25 TC 


jsymot | Parameter inp eaba nub 
Typ. | Max. | 
teLH Turn-off Delay, Enab. to Out. 20 27 Fig. 1 
tPHL Turn-on Delay, Enab. to Out. 16 24 
teLH Turn-off Delay, Data to Out. 2¢ 30 Fig. 2 
tPHL Turn-on Delay, Data to Out. 13 20 
teLH Turn-off Delay, Addr. to Out. 20 30 Fig. 3 
teHL Turn-on Delay, Addr. to Out. 14 24 
tPHL Turn-on Delay, Clear to 12 23 Fig. 5 
Output 
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AC SET-UP REQUIREMENTS : T, =25 TC 


emit | rem [a 
arameter ara 
Set-up Time HIGH, 
Data to Enable 
Hold Time HIGH, 
Data to Enable 
Set-up Time LOW, 
Data to Enable 


Hold Time LOW, 
Data to Enable 
tsA-E Set-up Time, Address to Vcc = 5.0 V Fig. 6 
Enable (note 4) 
Enable Pulse Width Vcc = 5.0 V 


et 4. The address to Enable Set-up Time is the time befor the HIGH to LOW Enable transition that the Address must be stable so that 
the correct latch is addressed and the other latches are not affected. 
5: The shaded areas indicate when the inputs are permitted to change for predictable output performance 


AC WAVEFORMS 


Figure 1 : Turn-On and Tum-Off Delays, Enable to Figure 2 : Tum-On and Turn-Off Delays, Data to 
Output and Enable Pulse Width. Output. 


OTHER CONDITIONS : C =H, A = STABLE OTHER CONDITIONS : E =L, C = STABLE 


Figure 3 : Turn-On and Tum-Off Delays, Address Figure 4 : Set-up and Hold Time, Data toEnable. 
to Output. 


Li Xo 


OTHER CONDITIONS :E=L, C=L, D=H OTHER CONDITIONS :C =H, A= STABLE 
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Figure 5 : Turn-On Delays, Clear to Output. Figure 6 : Set-up Time, Address to Enable 
(see notes 4 and 5). 


A STABLE ADDRESS 
t, 


a oe 


Se owe 


OTHER CONDITIONS : E =H 


OTHER CONDITIONS :C =H 
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QUAD 2-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 


s SCHOTTKY PROCESS FOR HIGH SPEED 

a MULTIPLEXER EXPANSION BY TYING OUT- 
PUTS TOGETHER 

a NON-INVERTING 3 STATE OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The LSTTL/MS! T74LS257A is a Quad 2-Input Mul- 
tiplexer with 3-state outputs. Four bits of data from 
two sources can be selected using a Common Data 
Select input. The four outputs present the selected 
data in true (non-inverted) form. The outputs may be 
switched to a high impedance state with a HIGH on 
the common Outputs Enable (Eo) Input, allowing the 


PIN NAMES 


COMMON SELECT INPUT 

Output Enable (active LOW) INPUT 
DATA INPUTS FROM SOURCE 0 
DATA INPUTS FROM SOURCE 1 
MULTIPLEXER OUTPUT 
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outputs to interface directly with bus oriented sys- 
tems. It is fabricated with the Schottky barrier diode 
process for high speed and is completely com- 
patible with all TTL families. 


(Plastic Package) 


(Ceramic Package) 


— 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS257A D1 T74LS257A C1 
T74LS257A Bt T74LS257A M1 


CHIP CARRIER 


" 


9 W 
ainia 
a 
vse 


NC = No Internat Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


$8235 6 141311 10 


Ee lea ha bow be bec he beg hg 


%®Y ZL 2Z LC-0063 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 


[Symbol 
Input Voltage, Applied to Input 
a_i 
Eee! 


Input Current, Into Inputs - 30 to+5 


| 
[Output Curent, into Outs ———SSCS~=~“~*~—~*~‘“‘—*~*é~rS*‘“‘*OCCSC*C*d ACS 


—-0.5to+/7 
— 0.5 to + 5.5 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This 1s a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the Operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers 


Supply Voltage 


Temperature 


T74LS257AXX 
XX = package type 


FUNCTIONAL DESCRIPTION 


The LS257A is a Quad 2-Input Multiplexer with 3- 
state outputs. It selects four bits of data from two 
sources under control of a Common Data Select In- 
put. When the Select Input is LOW, the lo inputs are 
selected and when Selected is HIGH, the I; inputs 
are selected. The data on the selected inputs 
appear at the outputs in true (non-inverted) form. 
The LS257A is the logic implementation of a 4-pole, 
2-position switch where the position of the switch is 
determined by the logic levels supplied to the Select 
Input. The logic equations for outputs are show 
below: 


Za = E Oe(I1aeS + I0aeS)Zp = E Oe(I1beS + lObeS) 
Zc = E Oe(I1ceS + l0ceS)Zu = E Oe(l1deS + l0deS) 


When the Output Enable Input (E 0) is HIGH, the out- 
puts are forced to a high impedance "off" state. If the 
outputs are tied together, all but one device must be 
in the high impedance state to avoid high currents 
that would exceed the maximum ratings. Designers 
should ensure that Output Enable signals to 3-state 
devices whose outputs are tied together are 
designed so there is no overlap. 
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TRUTH TABLE 


Output Data 
a al 


H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

(Z) = High impedance (off) 


mek 
mek 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| 
| Symbol | Parameter Tia: kos ag = bias aa | Unit 
| in. a (e ax. 
ViH Input HIGH Voltage 20 | | | Guaranteed Input HIGH Voltage ee 
for All Inputs 

Vit Input LOW Voltage _ 0.8 | Guaranteed Input LOW Voltage 
| ! | | for All Inputs 
ee ee ae ee 

Vcp Input Clamp Diode Voltage Vcc = MIN, lin = -18 mA 


Von; Output HIGH Voltage 2.4 31 "Voc = MIN, lon = - 2.6 mA | vo 
| Vin = Vin or Vit per Truth Table 


' Vor | Output LOW Voltage ) 0.25 04 | ln=12mA | Vec=MIN, 
| ) : Vin = Vin or Vit 
| | | , 0.35 0.5 | lor=24mMA | per Truth Table 
lozH _; Output Off Current HIGH ) ; 20 |! Vcc = MAX, Vout = 2.7 V WA 
| loz. | Output Off Current LOW . -20 | Vcc = MAX, Vin = 0.4 V 
| Im, Input HIGH | Other Inputs, ; | 20 | Vcc = MAX, Vin = 2.7 V WA 
| Current a _S Input ' 40 
| " Other Inputs ) 0.1 Vec = MAX, Vin = 7.0 V mA 
Ss Input 0.2 
' It, Input LOW Other Inputs | | -0.4 | Vcc = MAX, Vin = 0.4 V mA 
' Current | S Input | -0.8 
| los Output Short Circuit Current <° - 30 , ~ 130 , Veco = MAX mA 
! (note 2) : 
| loc , Power Supply Current | | mA 
! ' Total Output HIGH 10 | Vcc = MAX 
Total Output LOW 16 | 
Total output 3-state 19 | 
Notes : 1) Conditions for testing, not shown in the Table. are chosen to guarantee operation under “worst case” conditions. 
2) Not more than one output should be shorted at a time 
(") Typical values are atVic=50V Ta=25 -C 
(7 SGS-THOMSON ee 
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AC CHARACTERISTICS : T, = 25 © 


typ. [ Max. note 
9 
11 


18 
18 


Symbol Parameter Min. 
tPLH Propagation Delay, 
teHL Data to Output 
teLH Propagation Delay, 16 
teHL Select to Output 19 
tezH Output Enable Time 17 , 
to HIGH Level 
tpz- Output Enable Time 17 figs. 3, 5 
to LOW Level 
tpLz Output Disable Time 15 figs. 3, 5 
from LOW Level 
Output Disable Time 17 30 figs. 4, 5 
from HIGH Level 
WAVEFORMS 
Figure 1. Figure 2. 


fig. 1 


fig. 1 


25 
C. =45 pF 
figs. 4, 5 Ri =667Q 
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Figure 3. 
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Figure 5. 


SWITCHING POSITIONS 


ro oureurt | swi | sw2_ | 


[ctosed | Open 


ALL DIODES 
ARE 1N3064 
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QUAD 2-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 


a SCHOTTKY PROCESS FOR HIGH SPEED 

» MULTIPLEXER EXPANSION BY TYING OUT- 
PUTS TOGETHER 

a INVERTING 3 STATE OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS258A is a Quad 2-Input Multiplexer with 
3-state outputs. Four bits of data from two sources 
can be selected using a Common Data Select Input. 
The four outputs present the selected data in the 
complement (inverted) form. The outputs may be 
switched to a high impedance state with a HIGH on 
the common Outputs Enable (E 0) Input, allowing the 


PIN NAMES 


COMMON SELECT INPUT 
Output Enable (active LOW) Input 
DATA INPUTS FROM SOURCE 0 
DATA INPUTS FROM SOURCE 1 
Multiplexer Output 
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outputs to interface directly with bus oriented sys- 
tems. It is fabricated with the Schottky barrier diode 
process for high speed and is completely com- 
patible with all TTL families. 


(Plastic Package) 


(Ceramic Package) 


<- °° 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS258A D1 T74LS258A C1 
T74LS258A B1 T74LS258A M1 


CHIP CARRIER 


2 
_ 
3 


10 


nl 
Bias 
yu 
P< 


a 
r=) 
z 
6S 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


B23 5 6 141311 10 


Eo lea ha ten be lec he bod he 


LC-0964 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 


[Symbol 
Input Voltage, Applied to Input 
a4 
led 


Output Voltage, Applied to Output -— 0.5 to +55 
Input Current, Into Inputs - 30 to+5 
Output Current, Into Outputs a 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device 
This Is a Stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


| Supply Voltage Voltage 
Part Numbers 
| __Parttumoers Fg cupertol Max. 


Temperature 


T74LS258XX 
XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS258A is a Quad 2-Input Multiplexer with 3- 
state outputs. It selects four bits of data from two 
sources under control of a Common Select Input 
(S). When the Select is LOW, the lo inputs are 
selected and when Selected is HIGH, the Ii inputs 
are selected. The data on the selected inputs ap- 
pear at the outputs in inverted form. 


The LS258A Quad 2-Input Multiplexer is the logic 
implementation of a 4-pole, 2-position switch where 


5.25 V 


0 °C to + 70 °C 


the position of the switch is determined by the logic 
levels supplied to the Select Input. The Logic equa- 
tions for the outputs are_show below : 

Za = E Oe(l1aeS + lOaeS) 

Zp = E Oce(IibeS + lObeS) 

Zc = E Oe(I1c#S + l0ceS) 

Za = E Oe(l1deS + IOdeS) 

When the Output Enable Input (E 0) is HIGH, the out- 
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puts are forced to a high impedance "off" state. If the ratings. Designers shoud ensure that Output Enable 
outputs of the 3-state are tied together, all but one signals to 3-state devices whose outputs are tied 
device must be in the high impedance state to avoid together are designed so there is no overlap. 

high currents that would exceed the maximum 


TRUTH TABLE 


Output 
Enable 


H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

(Z) = High impedance (off) 


| Eo 
H 
L 
L 
L 
L 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| Min. | Typ. (*) dl 
|InputHIGH Voltage | 2.0 | 
| InputLOW Voltage | | 


Input Clamp Diode Voltage | -0.65 | -1.5 | Vcc =MIN, lin =-18 mA 


Output HIGH Voltage 2.4 3.1 Vcc = MIN, lon = - 2.6 mA 
Vin = Vin or Vic per Truth Table 


Output LOW Voltage lo. =12mA_ | Vcc = MIN 


lo. = 24 mA Vin = Vin or Vit 


@ 


G) 


as 


Vin 
Vit 
Veop 
Vou 
V. 


V 
V 
V 
V 
OL V 
V 


per Truth Table Ee 
Output Off Current-HIGH aie 20 | Voc = MAX, Vout = 2.7 V, 
loz Output Off Current-LOW i Vcc = MAX, Vout = 0.4 V, 
Input HIGH Other Inputs 20 Voc = MAX, Vin = 2.7 V 
Current S Inputs 
lit Input LOW Other Inputs -0.4 | Voc = MAX, Vin = 0.4 V mA 
Current S Inputs - 0.8 
e ; 


: 


OO/f 
Nh = |O 


Icc 


Total, Output HIGH 


Power Supply Current 
Total, Output LOW 


Vcc = MAX 
7 
Total, Output 3-state 


Notes : 1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 
2) Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C 
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AC CHARACTERISTICS : T, = 25 C 


Parameter 
Propagation Delay, 
Data to Output 
teLy Propagation Delay, 
teHe Select to Output 
Output Enable Time 
to HIGH Level 


Typ. | Max. 
a al 


Vec = 5.0 V 
CC. =45 pF 
R_ = 667 Q 


tezL Output Enable Time 
to LOW Level 
tpLz Output Disable Time 
from LOW Level 
Output Disable Time 18 30 
from HIGH Level 
WAVEFORMS 


Figure 1. Figure 2. 


SC-0013 


Figure 4. 
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Figure 5. 


TO OUTPUT 
UNDER TEST 


ALL DIODES 
ARE 1N3064 


ky 


T74LS258A 


SWITCHING POSITIONS 
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415 


ST] 


a SERIAL-TO-PARALLEL CONVERSION 

a EIGHT BITS OF STORAGE WITH OUTPUT OF 
EACH BIT AVAILABLE 

a» RANDOM (addressable) DATA ENTRY 

a ACTIVE HIGH DEMULTIPLEXING OR DECOD- 
ING CAPABILITY 

a» EASILY EXPANDABLE 

» COMMON CLEAR 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS259 is a high speed 8-bit Addressable 
Latch designed for general purpose storage applica- 
tions in digital systems. It is a multifunc- tional device 
capable of storing single line data in eight addres- 
sable latches, and also a 1-of-8 decoder and demul- 
tiplexer with active HIGH outputs. The device also 
incorporates an active LOW common Clear for 
resetting all latches, as well as, an active LOW 
Enables. 


PIN NAMES 


ADDRESS INPUTS 
DATA INPUT 


ENABLE (active LOW) INPUT 
CLEAR (active LOW) INPUT 
PARALLEL LATCH OUTPUTS 
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8-BIT ADDRESSABLE LATCH 


D1 
(Ceramic Package) 


“ ® 


(Micro eR (Plastic an Carrier) 


ORDER CODES : 
T74LS259 D1 T74LS259 C1 
T74LS259 B1 T74LS259 M1 


(Plastic Package) 


PIN CONNECTION (top view) 
DUAL IN LINE 


at 
onnection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


' 
VONMmII! 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] ——SS~S*~*~*~*~é rameter 
Supply Voltage — 0.5 to 7 

Input Voltage, Applied to Input 
| Vo__| Output Voltage, Applied to Output 


Output Voltage, Applied to Output | = -05to10 
Input Current, into Inputs | = 80to5 


Output Current, into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
oand functional operation to the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Sena | Supply Voltage wommasiice 
| Min. | Typ. | pf 


T74LS259XX 4.75V| 5.0V | 5.25V 0 °C to + 70 °C 


2/6 ky, SGS-THOMSON 
S/ MICROELECTROMICS 
418 


T74LS259 


TRUTH TABLE - PRESENT OUTPUT STATES AND MODE SELECTION 


L Ona Qna Ona 


L Addressable Latch 
Memory 
Active HIGH Eight- 
Channel 
Demultiplexer 
Clear 


Addressa 


L Qn4 ——__________5 


Ay O%2 0 44 —$__$= +. => | Latch 
n 
n 


a H 0. as 


FUNCTIONAL DESCRIPTION 


The LS259 has four modes of operation as shown 
in the mode selection table. In the addressable latch 
mode, data on the Data line (D) is written into the ad- 
dressed latch. The address latch will follow three 
data input with all non-addressed latches remaining 
in their previous states. In the memory mode, all 
latches remain in their previous state and are unaf- 
fected by the Data or Address input. In one-of-eight 
decoding or demultiplexing mode, the addressed 
output will follow the state of the D input with all 


X = Don’t Care 

L = LOW Voltage Level 

H = HIGH Voltage Level 
Qn-1 = Previous Output State 


other inputs in the LOW stae. In the clear mode all 
outputs are LOW and unaffected by the address and 
data inputs. 


When operating the LS259 as an addressable latch, 
changing more than one bit of the address could im- 
pose a transient wrong address. Therefore, this 
should only be done while in the memory mode. The 
truth table below summarizes the operations of the 
LS259. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Min. | Typ. (*) olin note) 
ee HIGH Voltage Guaranteed Input HIGH 
Voltage for all Inputs 
keer LOW Voltage Guaranteed Input LOW 
Voltage for all Inputs 
begees Input Clamp Diode Voltage 2085 | 15 | Voc = MIN I= A8mA_| Vcc = MIN, lin = -18 mA 


VoH Output HIGH Voltage Vcc = MIN, lon = - 400 pA 
| Vin = Vin or Vic per Truth Table 


| 0.4 | lo =4.0mA | | lo. = 4.0 mA | 4.0 mA | Vcc = MIN 
Vin = Vin or Vit 
per Truth Table 


Vcc = MAX, Vin = 2.7 V 


Input HIGH Current 
Ao, A1, Az, D, C, 
E 


Voc = MAX, Vin = 7.0 V 


Input HIGH Current 
Ao, A1, Aa, D, C, 
E 


nm Input LOW Current Voc = MAX, Vin = 0.4 V 
Ao, Ai, A2, D, C,E - 0.4 
Output Short Circuit Current Vcc = MAX, Vout = 0 V ce 
(note 2) 


| lec__| Supply Current te ee 


Noes =a Conditions for testing, notshown tn the table are chosen to guarantee operationunder "worst case” conditions. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5 0 V, Ta = 25 C. 


AC CHARACTERISTICS : Ta, =25 °C 


Parameter 
Data to Output 
teLH Turn-off Delay, Addr. to Out. 
teHL Turn-on Delay, Addr. to Out. 


on eer 
teLy Turn-off Delay, Enab. to Out. 
teHL Turn-on Delay, Enab. to Out. 
Turn-on Delay, 
teHL Turn-on Delay, 
Clear to Output 


Test Conditions / unt 


teLH Turn-off Delay, 
tPHL 
Data to Output 
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AC SET-UP REQUIREMENTS: Ta = 25°C 


T74LS259 


Symbol Parameter Test Conditions Unit 


Min. 


Set-up Time HIGH, 
Data to Enable 


Hold Time HIGH, 
Data to Enable 
tsH Set-up Time LOW, 
Data to Enable 15 
tnH Hold Time LOW, | 
Data to Enable | 69 


tsA-E Set-up Time, Address 0 
' to Enable (note 4) 


towE Enable Pulse Widht (. eo 2 


AC WAVEFORMS 


Figure 1 : Turn-On and Turn-Off Delays, Enable 
Output and Enable Pulse Width. 


OTHER CONDITIONS : C =H, A= STABLE 


Figure 3 : Turn-On and Tum-Off Delays, Address 
to Output. 


OTHER CONDITIONS: E=L,C=L,D=H 


ky 5 


Typ. Max. 


Fig.4 


7.0 VCC = 5.0 V 


| 
= 
(o>) 
aul 
© 
oO) 
3 5 
7) 7) 


Figure 2 : Turn-On and Turn-Off Delays, Data to 
Output. 


OTHER CONDITIONS : E =L, C =H, A=STABLE 


Figure 4 : Set-up and Hold Time, Data to Enable 


OTHER CONDITIONS : C = H, A = STABLE 
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Figure 5 : Turn-On Delay Clear to Output. Figure 6 : Set-up Time, Address to Enable 
(see notes 4 and 5). 


A STABLE ADDRESS 
t, 


re Ce 


Sr aes 


OTHER CONDITIONS :E = H OTHER CONDITIONS : C =H 
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DUAL 5-INPUT NOR GATE 


DESCRIPTION 


The T74LS260 is ahigh speed DUAL 5-INPUT NOR 
GATE fabricated in LOW POWER SCHOTTKY 
technology. 


SCHEMATIC DIAGRAM 


(Plastic Package) (Ceramic Package) 


& ? 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS260 D1 T74LS260 C1 
T74LS260 B1 T74LS260 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


o 
> 
= 


20 


1 

a 
rw) 
=z 


co PC-0107 
™N 


NC = No Internal Connection 
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SCHEMATIC DIAGRAM 


Y 


$-8049 


pA; eB [ clo} ely 
L 
X 
X 
X 
X 
H 


MK KK 


ABSOLUTE MAXIMUM RATINGS 


| Symbol Parameter 
Supply Voltage 


Vi Input Voltage, Applied to Input 


Output Voltage, Applied to Output 


fe le Input Current, Into Inputs 


Output Current, Into Outputs 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers == JOUPPly VoNage = 4 Temperature 
Min. Typ. | Max. | 
T74LS260XX “475V 50V 525V 0°C to + 70°C 


XX = package type 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| Symbol Barankater Limits Test Condition 


' Unit 
Min. | Typ. (*); Max. | (note 1) | 

Viq Input HIGH Voltage , 2.0 | Guaranteed Input HIGH Treshold Vo 
| Voltage for all Input | 

Vit Input LOW Voltage ' 08 | Guaranteed Input LOW Treshold , V 

| | | Voltage for all Input 
Veo Input Clamp Diode Voltage | -0.65 | -1.5 | Voc =MIN, lin =-18 MA V 
| Vou Output HIGH Voltage 1 27 | 3.4 | | Vcc = MIN, lon = - 400 pA | V 
Vin = Viv 

, Output LOW Voltage | 0.25 | 5 : | lo. = 4.0 mMA_| Vcc = MIN Vv 
035 | 05 { lr =8.0mA | Vin=20V ! 


| Input HIGH Current ; 0.1 ;° 20 Vcc = MAX, Vin = 2.7 V 


V 
| IH | : ; = 2. yA 
| 0.1 | Vcc = MAX, Vin = 7.0 V mA 


{ 
H 


lie Input LOW Current -0.36 | Vcc = MAX, Vin = 0.4 V mA 


los Output Short Circuit Current -20 | -100 Vcc = MAX, Vout=0V mA 
i (note 2) 


Supply Current HIGH 0 | Vcc = MAX, Vin=0V 
loc Supply Current LOW 55 Vcc = MAX, Inputs Open i mA 


Notes: 1 Conditions for testing, not shown in the table, are chosen to guarantee under “worst case” conditions 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C. 


AC CHARACTERISTICS : T, = 25 CT 


/symbot Parameter | kimits Test Conditions Unit 
ie Type an 


oe Se Tne 
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QUAD 2-INPUT EXCLUSIVE NOR GATE 


DESCRIPTION 

The T74LS266 is a high speed QUAD 2-INPUT 
EXCLUSIVE NOR GATE (with open collector out- 
put)fabricated in LOW POWER SCHOTTKY tech- 
nology. 


SCHEMATIC 


D1 
(Plastic Package) (Ceramic Package) 


ef 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS266 D1 T74LS266 C1 
T74LS266 B1 T74LS266 M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 


* Open Collector Output 
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LOGIC DIAGRAM AND TRUTH TABLE 


Parameter 
Supply Voltage 
Input Voltage, Applied to Input 
Output Voltage, Applied to Output 
Input Current, Into Inputs 


Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This ts a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers Temperature 
__Partwumbers supe oteas i 


T74LS266XX 4.75 V 5.25 V 0°C to + 70°C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter Limits Test Condition 
| Min. | Typ. (*) (note 1) 
Input HIGH Voltage ae Guaranteed Input HIGH Voltage 


Input LOW Voltage a a a Guaranteed Input LOW Voltage 
Input Clamp Diode Voltage -0.65 | -1.5 | Vcc = MIN, lin = -18 mA 


am 
Vin = Vin or Vit per Truth Table 
Output LOW Voltage | 0.25 | 04 | to=40mA | Vec=MIN | Vv _| 
per Truth Table 
0.2 Vcc = MAX, Vin = 7.0 V mA 
| w_| InputLowcurent | | | 0.6 | Vcc = MAX, Vin=0.4V | mA 
| loc __| Power Supply Current | | 8.0 | 13 | Vcc=MAX  ——s|sma_C 


Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating range. 
(") Typical values are at Vcc = 50 V, Ta = 25 °C 


< 
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AC CHARACTERISTICS: Ta = 25°C (for AC test circuits and waveforms see databook introduction) 


Limits 
| Min, | Typ. | Max. | 
tPLH Propagation Delay, Other 18 30 
tPHL Input LOW 18 30 
tPLH Propagation Delay, Other 18 30 
tPHL Input HIGH 18 30 


VCC =5.0V 
C. = 15 pF, RL=2kQ 
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8-BIT REGISTER WITH CLEAR 


a 8-BIT HIGH SPEED REGISTER 

=» PARALLEL REGISTER 

s COMMON CLOCK AND MASTER RESET 

a» INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a» FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 
The T74LS273 is a high speed 8-Bit Register. The B1 
register consists of eight D-Type Flip-flops with a (Plastic Package) (Ceramic Package) 


Common Clock and an asynchronous active LOW 
Master Reset. This device is supplied in a 20-pin 


package featuring 0.3 inch lead spacing. “ i“ 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


PIN NAMES 


CLOCK (active HIGH going edge) INPUT 
DATA INPUTS 


ORDER CODES : 
T74LS273 D1 T74LS273 C1 
T74LS273 Bt T74LS273 M1 
MASTER RESET (active LOW) INPUT 
REGISTER OUTPUTS 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


3478 13141718 


Dy Dy D; Dy Dy Ds Oy 


FUNCTIONAL DESCRIPTION 
The LS273 is an 8-Bit Parallel Register with a com- set-up and hold time requirements of the D inputs is 
mon Clock and common Master Reset. transferred to the Q outputs on the LOW-to-HIGH 


When the MR is LOW, the Q output are LOW, inde- _fransition of the clock input. 
pendent of the other inputs. Information meeting the 


TRUTH TABLE 
H = HIGH Logic Level 


L = LOW Logic Level 
X = Don't Care 


| Unit | 
Input Voltage. Applied to Input 


Input Current. Into Inputs —- 30 to+5 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 
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GUARANTEED OPERATING RANGE 


| 1 
Part Numbers Sur ty Voltage Temperature | 
Min. | Typ. Max. | 


a 


T74LS273XX 475V, 50V 5.25 V 0°C to + 70 °C 
XX = package type 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits | Test Condition , 
| Symbol — Parameter Min. Typ. (*) Max. (note 1) | Unit | 


Input HIGH Voltage Oo | | Guaranteed Input HIGH 
Voltage for all Inputs 


V Input LOW Voltage . | | 0.8 _ Guaranteed Input LOW | V 


Vcopo ' Input Clamp Diode Voltage 


Vox  , Output HIGH Voltage 2 Bae | Voc = MIN, lox = - 400 pA 
| | Vin = Vin or Vi_ per Truth Table 


| Vor , Output LOW Voltage 0.25 ! 04 | Ilo =4.0mA ; Vcc =MIN 

! | 035 | 05 + lo =8.0mA | Vin=Vinor Vit Vv | 
| | ! | | per Truth Table 

en Input HIGH Current | | 20. Voc = MAX, Vin=2.7V 

: | | ; | Vcc = MAX, Vin = 7.0 V 


Input LOW Current Vcc = MAX, Vin=04V 
| los Output Short Circuit Current . -20 |. 7 100 . Vcc = MAX, Vout = 0 V mA | 
| (note 2) | | | ! ! 
Icc Supply Current | "= 17 | 27 Veco = MAX mA 


Notes : 1: Conditions for testing. not shown in the Table. are chosen to guarantee operation under "worst case” conditions 
2) Not more than one output should be shorted at a time 
(") Typical values are at Vcc = 50 V, Ta = 25 °C 


AC CHARACTERISTICS : Ta = 25 © 


Limits 
eee 
tecH Propagation Delay. 
teHL Clock to Output 


tPHL Propagation Delay, 
MR to Q Output 


fax Maximum Input Clock 30 
Frequency 


Test Conditions Unit 
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AC SET-UP REQUIREMENTS :T, =25 TC 


Minimum Clock Pulse Width 


Set-up Data to Clock 
(high or low) 


tw(CP) 
Minimum MR Pulse Width 


DEFINITION OF TERMS : 

SET-UP TIME (ts) - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 


HOLD TIME (th) - is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 


AC WAVEFORMS 


| Min. 
ea ee 
et _ 

Hold Time, Data to Clock 5 
wee 
i i a 


Voc = 5.0 V 


| Max. | 
ae 
iia Kaa 
ae 
| 


HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

RECOVERY TIME (trec) - is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 


Figure 1 :Clock to Output Delays, Clock Pulse Width, Frequency, Set-Up and Hold Times Data to Clock. 


ih 
wih) 


<n 


Q 
L3v 13V 


60-0062 


* The shaded areas indicate when the input ts permitted to change for predictable output performance 


Figure 2 :Master Reset to Output Delay, Master Reset Pulse Width, and Master Reset Recovery Time. 


SC-0061 


* The shaded areas indicate when the input !s permitted to change for predictable output performance 
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DESCRIPTION 


The T74LS279 is a high speed QUAD SET-RESET 
LATCH fabricated in LOW POWER SCHOTTKY 
technology. 


PIN CONNECTION (top view) 


DUAL IN LINE 
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QUAD SET - RESET LATCH 


(Plastic Package) (Ceramic Package) 


ee nd 


M1 C1 
(Micro Package) (Plastic Chip Carer) 


ORDER CODES : 
T74LS279 D1 T74LS279 C1 
T74LS279 B1 T74LS279 M1 


CHIP CARRIER 


ww 
= 
3 


PC-0110 


EE 
ae 


NC = No Internal Connection 
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LOGIC DIAGRAMS 


TRUTH TABLE 


H 
L = LOW Voltage Level 


INPUTS OUTPUT 
ae (Q 
L 
L 
X 
H 
H = HIGH Voltage Level 


) 
h 
4 
H 
L 
No Change 
X = Don't Care 


h = T he output is HIGH as long as S; or S2 is LOW ff all inputs go HIGH simultaneously, the output state is indetermintate, otherwse, it follows 
the Truth Table. 


ABSOLUTE MAXIMUM RATINGS 


[Symbol{ Parameter | atu 
Supply Voltage - 0.5 to 7 
Input Voltage, Applied to Input — 0.5 to 15 


< 


i 
Output Voltage, Applied to Output —05to 10 


Input Current, Into Inputs mA 
Output Current, Into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 's a stress rating only 
and functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers ; supply volage Temperature 
T74LS279XX 475V! 50V |525V 0 °C to + 70 °C 


XX = package type 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Symbol Parameter nest eras Unit | 
Min. | Typ. (*)| Max. (note 1) | 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage V 
for All Input 


Vit Input LOW Voltage 0.8 Guaranteed Input LOW Voltage V 
for All Input | 
Vop Input Clamp Diode Voltage -0.65 | -1.5 | Vcc =MiIN, lin =-18 MA V 


Vou Output HIGH Voltage 2.7 3.4 Vcc = MIN, lon = - 400 pA V 
| Vin = Vin or Vit per Truth Table 


Output LOW Voltage | 025 | 04 lo. = 4.0mA | Voc = MIN V 


Vin = Vin or Vit 
lo. =8.0MA | per Truth Table | V 
3.8 


| 
! 
I 


| 
lie Input HIGH Current 20. | Vcc = MAX, Vin = 2.7 V pA | 
| | 0.1 | Voc = MAX, Vin = 7.0 V mA 
Input LOW Current -0.4 | Vcc = MAX, Vin = 0.4 V mA | 
los Output Short Circuit Current - 20 -100 | Vcc = MAX, Vin=0V mA | 
(note 2) | 
Cc 


loc Power Supply Current 7.0 Vcc = MAX mA 
Notes : 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating conditions for the device type. 
2. Not more that one output should be shorted at a time. 
(") Typical values are at Vcc = 50 V, Ta = 25°C 


AC CHARACTERISTICS : T, = 25 © (see page 576 for AC test circuit and waveforms) 


: 
jsymbot] Parameter pcs 
yp. 


teLH Propagation Delay, 12 22 
tPHL S to Output 13 21 
teHe Propagation Delay, 27 

R to Output 
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9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


a GENERATES EITHER ODD OF EVEN PARITY 
FOR NINE DATA LINES 

a» CASCADABLE FOR n-BiT 

a TYPICAL DATA TO OUTPUT DELAY OF ONLY 
33 Ns 

» CAN BE USED TO UPGRADE SYSTEMS 


USING MSI PARITY CIRCUITS . hd 
=» TYPICAL DISSIPATION = 80 mW (Plastic Package) (Ceramtic Package) 
M1 C1 
DESCRIPTION ee et 
p Plastic Chip C 
The T74LS280 is a (universal) 9-Bit Odd-Even SiS ro a 
Parity Generator/Checker. It is composed of T74LS280 D1 T74LS280 C1 
odd/even outputs to facilitate either odd or even T74LS280 B1 T74LS280 M1 


parity. By cascading, the word length can be easily 
expanded. The LS280 has no expander input im- 
plementation, but the corresponding function is sup- 
plied by an input at pin 4 and the absence of any 
connection at pin 3. This configuration allows the 
LS280 to be a replacement for the LS180 which 
results in improved performance. The LS280 has 
buffered inputs to reduce the drive requirements to 
onee LD unit load. 


PIN CONNECTION (top view) 


DUAL IN LINE 


FUNCTION TABLE 
Number of Inputsa | Outputs 
Thru 1 that are High > EVEN > ODD 
0,2,4,6,8 H L 
1, 3,5, 7,9 L H 
H = HIGH Voltage Level 
L = LOW Voltage Level 


9 
| 
a 
Qa 
=] 


=z 
w < # 


NC = No Internal Connection 
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FUNCTIONAL BLOCK DIAGRAM 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


0 
: 
tes 
pe 


Output Voltage, Applied to Output -—0Oto 10 
Input Current, Into Inputs —- 30 to 5 
Output Current, Into Outputs a ee 


Stresses in excess of those listed “Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stsress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers gegen votre Temperature 


T74LS280XX 4.75 V 5.25 V 0°C to + 70 °C 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Parameter 
| Min. |Typ. (*)| Max. | (note 1) 


Input HIGH Voltage Guaranteed Input HIGH Treshold 
Voltage for all Input 

Input LOW Voltage Guaranteed Input LOW Treshold 
ee ee for all Input 


aed Input Clamp Diode Voltage | | -0.65 | -15 | | Vcc = MIN, lin=-18mA | = MIN, lin = -18 mA 


Vox | Output HIGH Voltage Cac Vcc = MIN, lon = - 400 pA a 
Vin = Vin or Vit per Truth Table 
|| 028 | os 


VoL Output LOW Voltage lo. = 4.0 mA | Vcc = MIN 


Vin = Vin or Vit 
| 085 | 0.5 | lo = 8.0 mA | per Truth Table 
Input HIGH Current 20 Voc = MAX, Vin = 2.7 V aa 
aa Vcc = MAX, Vin = 7.0 V mA 
| st, | Input LOW Current | -0.4 | Voc = MAX, Vin = 0.4 V 


Output Short Circuit Current - 100 | Vcc = MAX mA 
eae 2) 


a tem —- — a 


paar er For Conditions shown as MIN or MAX,use the appropriate value specified under guarantee operating range. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C 


AC CHARACTERISTICS : Ta, = 257 


° rk 
teLH we Delay, 
tPHL 
teHe opagan Delay, 
teLH 


a 


Vcc = 5.0 V Input not under test at 
0.V 


Ci. =15 pF 
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4—-BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION 


The T74LS283 is a high speed 4-bit Binary Full 
Adder with internal carry lookahead. It accepts two 
4-bit binary words (A1 - Ag, By - Ba) and a Carry Input 
(Cin). It generates the binary Sum outputs (S1 - Sa) 
and the Carry Output (Court) from the most sig- 
nificant bit. The LS283 operates with either active 


hey or active LOW operands (positive or negative Plastic Package) (Ceramic Package) 


a 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


PIN NAMES 


ORDER CODES : 
T74LS283 D1 T74LS283 C1 
T74LS283 B1 T74LS283 M1 


OPERAND A INPUTS 
OPERAND B INPUTS 


CARRY INPUTS 
SUM OUTPUTS 
CARRY OUTPUTS 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


B, 53 3%126 2 1511 
(12) | (11 


Ay Ar As A, B, By Bs By, 
Cy 
%,1,%;% 


4 1 13 10 


VCC=Pin 16 


ABSOLUTE MAXIMUM RATINGS 


[symbol| Parameter =| tue Unit | 
| Voc | Supply Voltage ~ 0.5 to 7 
Input Voltage, Applied to Input - 0.5 to 15 
Output Voltage, Applied to Output ae ae 
a mA 


Vcc 


< 


Input Current, Into Inputs —- 30to5 
Output Current, Into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers Temperature 
Min. | Typ. | Max. | 
T74LS283XX 4.75V|) 50V | 5.25 V 0 °C to + 70 °C 


XX = package type 
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FUNCTIONAL DESCRIPTION 


The LS283 adds two 4—-bits binary words (A plus B) 
plus the incoming carry. The binary sum appears on 


the sum outputs (21 - Z4) and outgoing carry (Cour) 
outputs. 


Cin + (Ai + B1) + 2(A2 + Ba) + 4(A3 + Bs) + 8(A4 + Bay = 2142 L244 2348 24 + 16 Court 


Where : (+) = plus 


Due to the symmetry of the binary add function the 
LS283 can be used with either all input and outputs 
active HIGH (positive logic) or with all inputs and out- 


Example : 


Logic Levels 


Active HIGH 


puts active LOW (negative logic). Note that with ac- 
tive HIGH inputs, Carry In can not be left open, but 
must be held LOW when no carry in is intended. 


(10 +9 = 19) 
(carry +5 + 6 = 12) 


Interchanging inputs of equal weight does not affect operation, thus Cw, A1, B:, can be arbitranly assigned to pins 7, 5, or 3 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


Limits 


Min. | Typ. (*) 


Input HIGH Voltage 


Input LOW Voltage Ea 


Vou Output HIGH Voltage 


Test Condition 
Max. (note 1) 
Guaranteed Input HIGH Voltage 
for All Input 


Guaranteed Input LOW Voltage 
for All Input 
Vcc = MIN, lin = -18 mA 


Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 


— 
on 


Vop Input Clamp Diode Voltage 


Output LOW Voltage 


Any Aor B 


Cin 
Any AorB 


Input LOW Current 


Output Short Circuit Current - 20 
(note 2) 


loc Power Supply Current 


2.0 
Input HIGH Current 
Cin 


Notes : 1. 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5 0 V, Ta = 25 °C. 


nN = 
on 


04 lo. = 4.0 mA | Vcc = MIN 
Vin = Vin or Vit 
lo. = 8.0 MA | per Truth Table 


Voc = MAX, Vin = 2.7 V 


0.1 Voc = MAX, Vin = 7.0 V 
0.2 


& Mh 
oo 


Voc = MAX, Vin =0 V 


Vcc = MAX, All Inputs 0 V 
34 Vcc = MAX, A Input 4.5 V 


Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions 
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AC CHARACTERISTICS : T, = 25 CT 


Limits 

Parameter | kimits Test Conditions 
teLH Propagation Delay, Cin Input to 16 24 
teHe Any > Output 15 24 


tPLH Propagation Delay, Cin Input 11 17 Figures 1 and 2 
teHL to Cout Output 11 22 
teLH Propagation Delay, Any A or B 11 17 
tet Input to Coyr Output 12 17 
AC WAVEFORMS 
Figure 1. Figure 2. 


tPLH Propagation Delay, Any A or B 15 24 taieow 
tPHL Input to > Outputs 15 24 cc =9. 


SC-0061 SC-0042 
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T74LS290 
T74LS293 


LS290-DECADE COUNTER 
LS293-4-BIT BINARY COUNTER 


kag SGS-THOMSON 
/ | pit at 


m CORNER POWER PIN VERSION OF THE LS90 
AND LS93 

a LOW POWER CONSUMPTION... TYPICALLY 
45mWwW 

a HIGH CUNT RATES... TYPICALLY 50MHZ 

» CHOICE OF COUNTING MODES... BCD, BI- 
QUINARY, BINARY 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS290 and T74LS293 are high-speed 4-bit 
ripple type counters partitioned into two sections. 
Each counter has a divide-by-two section and either 
a divide-by-five (LS290) or divided-by-eight (LS293) 
section which are triggered by a HIGH-to-LOW tran- 
sition on the clock inputs. Each section can be used 
separately or tied together (Q to CP) to form BCD, 
Bi-quinary, or Modulo-16 counters. Both of the 


D1 
(Ceramic Package) 


ef ® 


M1 
(Micro Package) 


B1 
(Plastic Package) 


C1 
(Plastic Chip Carrier) 


ORDER CODES : 
T74LSXXX7aLSXXX C1 
T74LSXXX7BLSXXX M1 


counters have a 2-input gated Master Reset 
(Clear), and the LS90 also has a 2-input gated 
Master Set (Preset 9). 


PIN CONNECTION (top view) 


DUAL IN LINE 
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PIN NAMES 


CLOCK (active LOW going edge) 

__ INPUT TO + 2 SECTION 

CP, CLOCK (active LOW going edge) 
INPUT TO + 5 SECTION 

2 (LS290) 

CP, CLOCK (active LOW going edge) 
INPUT TO + 8 SECTION 


(LS293) 
MR,, MRo MASTER RESET (clear) INPUTS 
MR;, MRo MASTER RESET (preset-9 
LS290) INPUTS 
Qo OUTPUT FROM - 2 SECTION 
Q:, Q2, Q3 OUTPUTS FROM - 5 &- 8 
SECTIONS 


CHIP CARRIER 


PC-0111 PC-O112 


9 
| 
J 
z 


NC = No Internal Connecton 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 
|| Input Current, into inputs 
Li =| 


Output Current, into Outputs 50 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers |__Supply Voltage _| Temperature 
Min. | Typ. 


0 °C to + 70°C 


XX = package type 
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LOGIC DIAGRAMS 


LC-0103 


Voc = Pin 14 
GND = Pin 7 
() = Pin numbers 
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LOGIC SYMBOL 


Vcc = Pin 14 
GND = Pin 7 


FUNCTIONAL DESCRIPTION 


The LS290 and LS293 are 4-bit ripple Decade, and 
4-bit Binary counters respectively. Each device 
consists of four master/slave flip-flops wich are in- 
ternally connected to provide a divide-by-two sec- 
tion and divide-by-five (LS290) or divide-by-eight 
(LS293) section. Each section has a separate clock 
input which initiates state changes of the counter on 
the HIGH-to-LOW clock transition. State changes of 
the Q outpouts do not occur simultaneously be- 
cause of internal ripple delays. Therefore, decoded 
outpout signals are subject to decoding spikes and 
should not be used for clocks or strobes. The Qo out- 
pout of each device is designed and specified to 
drive the rated fan-out plus the CP1 input of device. 


A gated AND asynchronous Master Reset 
(MR1.MS2) is provided on both counters wich over- 
rides the clocks and resets (clears) all the flip-flops. 
A gated AND asynchronous master Set (MS1.MSz) is 
provid on the LS290 which overrides the clocks and 
the MR inputs and sets the ouptuts to nine (HLLH). 
Since the outpout from the devide-by-two section is 
not internally connected to the succeding stages, 
the devices may be operated in various counting 
modes : 


LS290 


A. BCD Decade (8421) Counter-the CP: input 
mus tbe externally connected to the Qo out- 
pout. The CPo input receives the incoming 
count and BCD count sequence is produced. 


B. Symmetrice! Bi-quinary Divide-By-Ten 
Counter -The Q3 outpout must be externally 
connected to the CPo input. The input count 
is then applied to the CPi input and a divide- 
by-ten square is obtenaidat outpout Qo. 


C. Divide-By-Two and Divide-By-Five Counter- 
No external interconnections are required. 
The first flip-flop is used as a binary element 
for the divide-by-two functions (CPo as the 
input and Qo as the outpout). The CP; input 
is used to obtain binary divide-by-five opera- 
tion at the Q3 outpout. 


LS293 


A. 4-Bit Ripple Counter-The outpout Qo must be 
externally connected to input CP1 The input 
count pulses are applied to input CPo. Simul- 
taneous division of 2, 4, 8, and 16 are per- 
formed at the Qo, Qi, Q2, and Q3 outpouts as 
shown in the truth table. 


B. 3-Bit Ripple Counter-The input count pulses 
are applied to input CP1. Simultaneous fre- 
quency divisions of 2, 4, and 8 are available 
at the Qo, Qi, Q2, and Q3 outpouts. Inde- 
pendent us of the first flip-flop is available if 
the reset function coincides with reset of the 
3-bit ripple-through counter. 
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BCD COUNT SEQUENCE LS290 MODE SELECTION LS290 


O 
© 
O 
O 


oO 
Le] 
oo 


pS Cee OA OE coal S60 cleat Ol as 
Cr Lee. 
La ee gee? Seep asl ea eal ae) cas 
an ee ee er re 


cevonnono| f 


Note : Output Qo is Connected to Input CP1 for BCD Count. 


TRUTH TABLE LS293 MODE SELECTION LS293 


OON OMAR WDY “OO 
TITA~ITTrTrrereaz~TtTTarreeree 


5s AGRE Ca catia rn MR EE pn inn GS BG] em ec GS SN ee 
TIAATITIrrerererreeee 


L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


Note : Output Qo ts Connected to Input CP1 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition Unit 
(note 1) 
Guaranteed Input HIGH Voltage V 
for All Inputs 


Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Inputs 


Input Clamp Diode Voltage V 


Output HIGH Voltage 2.7 


Vcc = MIN, V 


Vin = Vin or Vic [ee 
per Truth Table 
Input HIGH Current Voc = MAX, Vin=27V pA 
MS, MR 
CPo 
CP; (LS290) 
CP; (LS293) 


MS : Vcc = MAX, Vin = 5.5 V mA 
CP; (LS290) 

CP; (LS293) 

input LOW Current Vcc = MAX, Vin = 0.4 V mA 
MS, MR 

CPo 

CP, (LS290) a i 

CP; (LS293) “{ 

Output Short Circuit Current : - Vcc = MAX, Vout = 0 V mA 
(note 2) 

Power Supply Current Vcc = MAX mA 
Notes: 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 


2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta=25 °C 


AC SET-UP REQUIREMENTS: Ta = 25 °C, Vcc = 5.0 V 


Limits 


LS290 LS293 Note Units 


Fig. 1 7 : : ; 
Fig 1 


Fig. 2 ns 


MS Pulse Width 30 Fig 2,3 
Recovery Time MR to CP 25 25 __| Fig. 2 
Recovery Time MS to CP | oh | Fig. 2, 3 


RECOVERY TIME (trec) - is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to LOW in 
order to recognize and transfer HIGH data to Q output 
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AC CHARACTERISTICS : T, = 25 °C 

jemot | ewer | aia 
Min. 

fax 

tax | 


Max. 
| CPo Input Count Frequency | 32 |_| 
a= 


CP, Input Count Frequency 


teLH Propagation Delay, 
tout CP, Input to Q, Output 


teLy Propagation Delay, 
toy CP, Input to Q, Output 
teLy Propagation Delay, 
teu CP, Input to Q, Output 
tein Propagation Delay, 
tout CP, Input to Q3 Output 


teLH Propagation Delay, 
toy CP, Input to Q, Output 
tet MS Input to Qy and Q3 
Outputs 
MS Input to Q; and Qp 
Outputs 


MR Input to any Output 


AC WAVEFORMS 
Figure 1. 


* The number of the Clock Pulse Required between the tex. and teu Measurements can be determined from the Truth Table 
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Figure 2. 


Figure 3. 


Q, a; 
(LS90) 
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4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 


a FULLY SYNCHRONOUS SERIAL OR PARAL- 
LEL DATA TRANSFERS 

s NEGATIVE EDGE-TRIGGERED CLOCK INPUT 

aw PARALLEL ENABLE MODE CONTROL INPUT 

a 3-STATE BUSSABLE OUTPUT BUFFERS 

ws INPUT CLAMP DIODES LIMIT HIGH SPEED 


TERMINATION EFFECTS D1 
(Plastic Package) (Ceramic Package) 

DESCRIPTION i ZF 
The T74LS295A is a 4-Bit Shift Register with serial 
and parallel synchronous operating modes, inde- M1 C1 
pendent 3-state output buffers. The Parallel Enable (Micro Package) (Plastic Chip Carrer) 
input (PE) controls the shift-right or parallel load ORDER CODES : 
operation. All data transfer and shifting occur T74LS295A D1 T74LS295A C1 
synchronously with the HIGH to LOW clock transi- T74LS295A BI T74LS295A M1 
tion. 


The 3-State output buffers are controlled by an ac- 
tive HIGH Output Enable input (EO). 

Disabling the output buffers does not affect the shif- 
ting or loading of input data, but it does inhibit serial 
expansion. 

The LS295A is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families. 


PIN CONNECTION (top view) 
DUAL IN LINE 


PIN NAMES 


PARALLEL ENABLE INPUT 
SERIAL DATA INPUT 
PARALLEL DATA INPUTS 


OUTPUT ENABLE INPUT 
CLOCK PULSE (active LOW 
going edge) INPUT 
3-STATE OUTPUTS 


9 

ale 

Gc 
a6 2 Uw B 

NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


LC-0070 


13 12 11 10 


P,(3) 


Vcc = Pin 16 
GND = Pin 7 
( ) = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Er A 7 
ie 
Lie] 


Input Current, Into Inputs — 0.5 to 30 
Output Current, Into Outputs a ee 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device This ts a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


GUARANTEED OPERATING RANGE 


| Supply Voltage 


Part Numbers 
Min. | Typ. | Max. | 
5.25 V 


XX = Package type 


Temperature 


0 °C to + 70 °C 
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TRUTH TABLE - PRESENT OUTPUT STATES AND MODE SELECTION 


MODE SELECT — TRUTH TABLE X = Don't Care 
L = LOW Voltage Level 


OPERATING INPUTS OUTPUTS* H = HIGH Voltage Level 


MODE 


ess sea LI} | |X | Lao 
Parallel Load | h | “L| X | Pa] Po Pi Po Ps 


* The indicated data appears at the Q outputs when Eo is HIGH. 
When Eo ts LOW, the indicated data ts loaded into the register, but h = HIGH Voltage Level one set-up time prior to the HIGH to LOW 
the ouputs are all forced to the high impedance "off" state. 


FUNCTIONAL DESCRIPTION 


The LS295A is a 4-Bit Shift Register with serial and 
parallel synchronous operating modes. It has a Se- 
rial (Ds) and four Parallel Data outputs (Po-P3) in- 
puts and four parallel 3-State output buffers (Qo-Q3). 
When the parallel Enable (PE) input is HIGH, data 
is transferred from the Parallel Data Inputs (Po-P3) 
into the register synchronously with the HIGH to 
LOW transition of the Clock (CP). When the PE is 
LOW, a HIGH to LOW transition on the clock trans- 
fers the serial data on the Ds input to register Qo, and 
shifts data from Qo to Qi, Qi to Q2 and Qe to Q3. The 
input data and parallel enable are fully edge-trig- 
gered and must be stable only one set-up time 
before the HIGH to LOW clock transition. 


The 3-State Output buffers are controlled by an ac- 
tive HIGH Output Enable input (Eo). When the Eo is 


|PE|CP|Ds| P, | Qo Q; Q2 Q3] Pn (Qn) = Lower case letters indicate the state of the referenced 
input (or output) one set-up time prior to the HIGH to LOW clock 


transition. 


| = LOW Voltage Level one set-up time prior to the HIGH to LOW 
clock transition 


HIGH, the four register outputs appear at the Qo-Q3 
outputs. When Eo is LOW, the outputs are forced to 
high impedance "off" state. The 3-State output buf- 
fers are completely independent of the register ope- 
ration, i.e. the input transition on the Eo input do not 
affect the serial or parallel data transfers of the 
register. If the outputs are tied together, all but one 
devices must be in the high impedance state to 
avoid high currents that would exceed the maximum 
rating. 


Designers should ensure that Output Enable signals 
to 3-State devices whose outputs are tied together 
are designed so there is no overlap. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ee Test Conaiton 
Min. | Typ. (*)| Max. inoten) 
Input HIGH Voltage cae ee Guaranteed Input HIGH Voltage 
for All Inputs 
Input LOW Voltage ae aE Guaranteed Input LOW Voltage 
for All Inputs 
|| -0.65 | - 1.5 | 
V 


Input Clamp Diode Voltage -1.5 | Voc = MIN, lin =-18 mA 
Vou Output HIGH Voltage 2.4 3.4 Voc = MIN, lon = - 2.6 mA 
Vin = Vin or Vit per Truth Table 


Voi Output LOW Voltage lo.=4mA 


Vin = Vin or Vit 
lo. = 8 mA per Truth Table 


oe 
loon Output Off Current HIGH ee Vcc = MAX, Vout = 2.7 V 
Output Off Current LOW Ph eee | Voc = MAX, Vin = 0.5 V 
pA 
mA 
mA 


Input HIGH Current 20 Vcc = MAX, Vin = 2.7 V 
0.1 Vcc = MAX, Vin = 7.0 V 
Output Short Circuit Current - 20 - 100 | Vcc = MAX, Vout = 0 V m 
(note 2) 
loc Power Supply Current rah eee | Vcc = MAX, Vcp = | 
Output HIGH VEe=45V 
Power Supply Current 14 Vcc = MAX, Vcp = 0 V, mA 
Output HIGH Ve=0V 


Notes: 1. Conditions for testing, not shown in the table are chosen to guarantee operationunder "worst case” conditions. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 “C. 


AC CHARACTERISTICS : T, =25 


Parameter Test Conditions 


[twax | Shift Frequency ee ee 

tPLH Propagation Delay, 30 Fig. 1 

tPHL Clock to Output 26 
Output Enable Time to HIGH F 
Level 

tpz- Output Enable Time to LOW 
Level 

tpLz Output Disable Time from 
LOW Level 


ea 
HIGH Level 
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DEFINITION OF TERMS 


SET-UP TIME (ts) - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from HIGH 
to LOW in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn) - is defined as the minimum time fol- 
lowing the clock transition from HIGH to LOW that 


AC WAVEFORMS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
Figure 1. 


the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
HIGH to LOW and still be recognized. 


* The data input is Ds for PE = LOW and P, for PE = HIGH. 


Figure 2. 


LOAD SERIAL DATA 
SHIFT RIGHT 


LOAD PARALLEL DATA 


kz SGS:THOMSON pe 
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T74LS298 
QUAD 2-PORT REGISTER 


(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 


a» SELECT FROM TWO DATA SOURCES 

» FULLY EDGE-TRIGGERED OPERATION 

a TYPICAL POWER DISSIPATION OF 65 mW 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS298 is a Quad 2-Port Register. It is the 
logical equivalent of a quad 2-input multiplexer fol- 
lowed by a quad 4-bit edge-triggered register. A 
Common Select input selects between two 4-bit 
input ports (data sources). The selected data is 
transferred to the output register synchronously with 
the HIGH to LOW transition of the Clock input. The 


PIN NAMES 


COMMON SELECT INPUT 
CLOCK (active LOW going 
edge) INPUT 

DATA INPUTS FROM 


SOURCES 0 
DATA INPUTS FROM 
SOURCES 1 
REGISTER OUTPUTS 


LS298 is fabricated with the Schottky barrier diode 
process for high speed and is completely com- 
patible with all TTL families. 


(Plastic Package) (Ceramic Package) 


Ge 
M1 C1 
(Micro Package) 


B1 D1 
| 
! 


(Plastic Chip Carrier) 


7 ORDER CODES : 
| T74LS298 D1 T74LS298 C1 
| T74L $298 Bt T74LS298 M1 


CHIP CARRIER 


w 

z 

eo 
1 


10 11 «12 «13 
L_ 
=) 
=z 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


3241957 6 


LC-0071 


(15) (14) (13) (12) 
Q, O, QO, Qy LC-0090 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] Parameter 

Supply Voltage 
Input Voltage, Applied to Input | -05t015 
, 


Output Voltage, Applied to Output 
Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This Is a stress rating only 
and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage = 
Max. 


Part Numbers 


Temperature 


0°C to + 70°C 


T74LS298XX 
XX = Package type 
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T74LS298 


TRUTH TABLE - PRESENT OUTPUT STATES AND MODE SELECTION 


TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
| = LOW Voltage Level one set-up time prior 
to the LOW to HIGH clock transition. 
h = HIGH Voltage Level one set-up time prior 
to the LOW to HIGH clock transition. 


FUNCTIONAL DESCRIPTION 


The LS298 is a high speed Quad 2-Port Register. It of the Clock input (CP). The 4-bit output register is 
selects four bits of data from two sources (ports) un- fully edge-triggered. The Data inputs (I) and Select 
der the control of a Common Select input (S). The input (S) must be stable only one set-up time 
selected data is transferred to the 4-bit output regi- prior to the HIGH to LOW transition of the clock for 
ster synchronous with the HIGH to LOW transition predectable operation. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ee 


IH Input HIGH Voltage 2.0 


Input LOW Voltage 


Vcp Input Clamp Diode Voltage 


Output HIGH Voltage 


Voltage for All Inputs 
Guaranteed Input LOW Treshoid 
Voltage for All Inputs 

Vcc = MIN, lin = -18 MA 

Vcc = MIN, lon = - 400 pA 

Vin = Vin Or Vit per Truth Table 
lo. = 4.0 mA | Voc =MIN, 

Vin = Vin or Vir 
per Truth Table 
Voc = MAX, Vin = 2.7 V 

Vcc = MAX, Vin = 7.0 V 

Vcc = MAX, Vin = 0.4 V 


VoL Output LOW Voltage 


lo. = 8.0 mA 
Input HIGH Current 


~ 
N 


Input LOW Current 


Output Short Circuit Current 
(note 2) 


loc Power Supply Current 


Notes: 1 Conditions for testing, not shown in the table are chosen to guarantee operation under "worst case” conditions 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta = 25 °C. 
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T74LS298 


AC CHARACTERISTICS :T, =25 °C 


Parameter 


| Propagation Delay, 


Clock to Output 
Propagation Delay. 


Clock to Output 


DEFINITION OF TERMS : 


SET-UP TIME (ts - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 


AC SET-UP REQUIREMENTS : T, =25 °C 


HOLD TIME (th) - is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in or- 
der to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 


| | Limits _. 
Symbol | Parameter Test Conditions 
| i Min. ' Typ. , Max. 
tw(H) | Clock Pulse Width (HIGH) | 20 | 11 | ons | 
tw(L) | Clock Pulse Width (LOW) | 26° AA? og 
(HIGH or LOW) | | 
t,(data) Set-up Time, Data to Clock 15 10 | | ons | 
tn (data) Hold Time, Data to Clock 50 1 | ons 
ts(S) Set-up Time, Select to Clock: 25 20 Fons 
tn(S) Hold Time, Select to Clock | 0 —- 


AC WAVEFORMS 
Figure 1. 


The shaded areas indicate when the input is permitted to change for predictable output performance 
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Figure 2. 
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DUAL 4-INPUT MULTIPLEXER 


a INVERTED VERSION OF THE 54/74LS153 

» SEPARATE ENABLES FOR EACH MULTI- 
PLEXER 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION D1 


B1 
The T74LS352 is a very high speed Dual 4-Input (Plastic Package) (Ceramic Package) 
Multiplexer with Common Select inputs and in- 
dividual Enable inputs for each section. It can select 
two bits data from the sources. The two buffered out- 


puts present data in the inverted (complementary) 

form. sail & 
The T74LS352 is the functional equiva-lent of the 

T74LS153 except with inverted outputs. M1 C1 


(Micro Package) (Plastic Chip Carrier) 


PIN NAMES ORDER CODES : 


T74LS352 D1 T74LS352 C1 
COMMON SELECT INPUTS T74LS352 Bt T74LS352 M1 


ENABLE (active LOW) INPUT 
MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUTS 


CHIP CARRIER 


rw) 

z 

a 
1 


NC = No Internal Connection 


September 1988 1/4 


467 


T74LS352 


LOGIC SYMBOL AND LOGIC DIAGRAM 


16543 1011 12 1315 


Es ba ha ha ba hp hp bb bp Ep 


Ha 
q 


GND = Pin 8 
() = Pin numbers 


TRUTH TABLE 


| Select inputs | Inputs (a or b) | Ouputs _| 


X 
L 
L 
H 
H 
L 
L 
4 
H 


TrTTrtTrereoeeresx 


seraeerash 


Pee eee ea 
x KKK KK IO XK 
x KKK IT KK XK 
Mm KX DT KK KK XK 
LT KKK KK KK 


H = HIGH Voltage Level 
L = LOW Voltage Level 


X = Don't Care 
2/4 f SGS-THOMSON 
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T74LS352 


ABSOLUTE MAXIMUM RATINGS 


[symbol] —S~S*~  aramte Cun 
[Vo | Output Votage, Applied to Outpat ——=~SC~“‘*‘“‘*S*~“~rtC*‘“‘C Yo 1S 
TnL input Curent ino Inputs SSSCSCSC~S~S~SS 8S dm 
[to [Output Current, into Oupuis——SSCSC—~“~*~*~“‘“*~‘~—CSC‘“‘~*sSCSCSC*‘* 


A 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


_ Min. | Typ. | Max. | 


Temperature 


T74LS352XX 4.75 V 5.25 V 0 °C to + 70 °C 


XX = package type. 


FUNCTIONAL DESCRIPTION 


The LS352 is a Dual 4-Input Multiplexer. It selects 
two bits of data from up to four sources under the 
contro! of the common Select Inputs (So, S1). The 
two 4-input multiplexer circuits have individual ac- 
tive LOW Enables (Ea, Eb) which can be used to 


strobe outputs independently. When the Enable (Ea, 
Ep) are HIGH, the corresponding outputs (Za, Zp) are 
forced HIGH. 

The logic equations for the outputs are shown 
below. 


Za = Ea (loa © S1 © So + Ita © St © So + 2a e S1 © So + laa © Si & So) 
Zp = Eb © (lob © S1 © So + lib © Si © So + lap © Si © So + lap © Si & So) 


The LS352 can be used to move data from a group 
of registers to a common output bus. The particular 
register from which the data came would be deter- 
mined by the state of the Select Inputs. A less ob- 


is) eee 


vious application is a function generator. The LS352 
can generate two functions of three variables. This 
is useful for implementing highly irregular random 
logic. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 


Parameter 
Min. | Typ. (*)| Max. (note 1) 
2 


Input HIGH Voltage 0 Guaranteed Input HIGH Voltage 
for All Input 

Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage V 
for All Input 


Input Clamp Diode Voltage | | -0.65 | -1.5 | Voc=MIN, ln=-18mA V 
Voc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 


lo. = 4.0 mA Vcc = MIN 
Vin = Vin or V 
lo = 8.0 mA IN tH IL 


; per Truth Table 


Tes [es 
NH Input HIGH Current 20 Voc = MAX, Vin = 2.7 V pA 
0.1 Vcc = MAX, Vin = 7.0 V mA 

Gall 

loc a 


Voi 


Output Short Circuit Current Vcc = MAX, Vin=0V ) om 
(note 2) 


__Icc___| Power Supply Current 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta = 25°C 


AC CHARACTERISTICS : T, = 25 © 


/symbot Parameter 
teLH Propagation Delay, Select to 
teHt Output 
teLH Propagation Delay, Enable to 
teu Output 
tPLH Propagation Delay, Data to 
tPHL Output 


AC WAVEFORMS 
Figure 1. Figure 2. 
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DUAL 4-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 


s INVERTED VERSION OF T74LS253 

» SCHOTTKY PROCESS FOR HIGH SPEED 

a MULTIFUNCTION CAPABILITY 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

ew FULLY TTL AND CMOS COMPATIBLE 


(Plastic Package) (Ceramic Package) 
DESCRIPTION 
The LSTTL/MSI! T74LS353 is a Dual 4-Input Multi- yl nd 
plexer with 3-state outputs. It can select two bits data 
from four sources using common select inputs. The M1 C1 
outputs may be individually switched to a high im- (Micro Package) (Plastic Chip Carrier) 
pedance state with a HIGH on the respective Output ORDER CODES : 
Enable (Eo) inputs, allowing the outputs to interface T74LS353 D1 T74LS353 C1 
directly with bus oriented systems. It is fabricated T74LS353 BI T74LS353 M1 


with the Schottky barrier diode process for high 
speed and is completely compatible with all TTL 
families. 


PIN CONNECTION (top view) 
DUAL IN LINE 


PIN NAMES 


COMMON SELECT INPUTS 


MULTIPLEXER A 

Eoa OUTPUT ENABLE (active LOW) 
INPUT 

es MULTIPLEXER INPUTS 


MULTIPLEXER OUTPUTS 


MULTIPLEXER B 

Eon OUTPUT ENABLE (active LOW) 
INPUT 
MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUT 


PC-01% 


a & w 2 2 
IN OU Z IN © 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


165 43 10 11 12 13 18 
! i 


lop te ‘ob ap Foe 


LC-0073 


rn a 7 
(1) (6) 0S) 06) CIN (eg ONT TE 21 3B 15) 


. ‘ i 
A HA | 


oh ! oe ale 


% e 
(7) {19 LC-0106 
i, fy 


Voc= Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


t ___ Parameter 


Supply Voltage — 


Input Vi Voltage. Applied t to 9 Input 
Output Voltage, Appited to Output 


Input Current, Into inputs 


Output Current, Into Outputs 


Stresses in excess of those isted Jurder’ ‘Absolute Mavarmuer Hatings’ may Cause permanent damage to the device This Ss a stress rating only and 
functionai operation of the device at these or any other conditions in excess of those indicated :n the operaticnal sections of this specification 1s not 
implied Exposure to absolute maximum rating candirans io: extended periods may affect device rehability 


GUARANTEED OPERATING RANGE 


Supply Voltage 


Part Numbers seta Temperature 
bee te — Ly Min | Typ. | Max. oe ys. ies Lhe ; ; 
| T74LS353XX _ -475V.50V,525v) 0°Cto+ 70°C ; 
XX = package type 
2/5 ky, SGS-THOMSON 
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T74LS353 


TRUTH TABLE 


Data Inputs 


X 
L 
L 
H 
H 
L 
L 
H 
H 


2 Fe ee 
«x «KKK KK Ie XK 
<< «KM TKK XK 


H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

(Z) = High Impedance (off) 

Address inputs SO and S1 are common to both sections 


FUNCTIONAL DESCRIPTION 


The LS353 contains two identical 4-Input Multi- 
plexer with 3-state outputs. They select two bits from 
four sources selected by common select inputs (So, 
S1). The 4-input multiplexers have individual Output 
Enable (Eoa, Eob) inputs which when HIGH, forces 
the outputs to a high impedance (high Z) state. 


<< IT KK KK OK 
Ir RK KK KK OK OX 
ae Gee eee Cat Sealed Daas Cael a 
Le Lee LN 


The LS353 is the logic implementation of a 2-pole, 
4-position switch, where the position of the switch is 
determined by the logic levels supplied to the two 
Select Inputs. The logic equations for the outputs 
are shown below. 


Za=Ea-(loa'S1.Sotlia* S$1* So+ loa: $1 * S04 I3a. $1. So) 
Zb=Eb: (lob? S1°So+l i: S1* Sot lp: S1- S04 lap. Si. Sc) 


If the outputs of 3-state devices are tied together, all 
but one device must be in the high impedance state 
to avoid high currents that would exceed the maxi- 
mum ratings. Designers should ensure that Outputs 


Enable signals to 3-state devices whose outputs are 
tied together are designed so that there is no over- 
lap. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition | 
Unit 


J 


Symbol Parameter Min. | 
(note 1) 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage V 
for All Inputs 
Vit input LOW Voltage 


Guaranteed Input LOW Voltage V 
for All Inputs 


Input Clamp Diode Voltage | -0.65 | -15 | Voc =MIN, lin =-18 mA 
VoH Output HIGH Voltage 2.7 3.1 Vcc = MIN, lon = - 2.6 mA V 
Vin = Vin or Vii per Truth Table 
VoL Output LOW Voltage lo. = 4.0 mA | Vcc = MIN 
A 


Vin = Vin or Vit 
035 | 05 | lo. = 8.0 MA | per Truth Table 
lOZH Output Off Current HIGH 


20 Vcc = MAX, Vout = 2.7 V, 
VeE=2.0 V 

loze Output Off Current LOW -20 | Vcc = MAX, Vout = 0.4 V, 
Ve=2.0 V 


Input HIGH Current 20 Vcc = MAX, Vin = 2.7 V pA 
0.1 Vcc = MAX, Vin = 7.0 V mA 
lit Input LOW Current -0.4 | Vcc = MAX, Vin = 0.4 V mA 
los Output Short Circuit Current - 30 - 130 | Voc = MAX, Vin=0V mA 
(note 2) 7 
Icc Supply Current 7 mA 
Outputs LOW 7.0 12 Vcc = MAX, Vin = OV, Ve = OV 
Outputs HIGH 8.5 14 Vcc = MAX, Vin = OV, Ve = 4.5V 


Notes : 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "wrost case" conditions 
2 Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta = 25°C 


AC CHARACTERISTICS : T, = 25 °C 


ne ee 
tet Propagation Delay, Data to 
tepHL Output 
tPLH Propagation Delay, Select to 
tPHL Output 


teze Output Enable Time to LOW 
Level 

tpLz Output Disable Time from LOW 
Level 

tpHz Output Disable Time from HIGH 
Level 


tezH Output Enable Time to HIGH 
Level 


4/5 f SGS-THOMSON 
94 imcroeLectRomes 
474 


T74LS353 


3-STATE AC WAVEFORMS AND LOAD CIRCUIT 


Figure 1. 


Figure 2. 


Figure 3. 


Figure 4. 


Figure 5. 


TO OUTPUT 
UNDER TEST 


ALL DIODES 
ARES 1N3064 


SWITCHING POSITIONS 
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3-STATE HEX BUFFERS 


DESCRIPTION 


These devices are high-speed Hex Buffers with 3- 
state outputs. They are organized as single 6-bit or 
2-bit/4-bit, with inverting or non-inverting data (D) 
paths. The outputs are designed to drive 15 TTL Unit 
Loads or 60 Low Power Schottky loads when the 
Enable (E) is LOW. 


When the output Enable input (E) is HIGH, the out- 


puts are forced to a high impedance "off" state. If the Cu 


outputs of the 3-state devices are tied together, all 


(Plastic Package) (Ceramic Package) 


but one device must be in the high impedence state M1 C1 

to avoid high currents that woud exceed the maxi- (Micro Package) (Plastic Chip Camer) 
mum ratings. Designers should ensure that Output ORDER CODES : 

Enable signals to 3-state devices, whose outputs T74LSXXXX D1 T74LSXXXX C1 
are tied together, are designed so there is no over- T74LSXXXX BI T74LSXXXX M1 
lap. 


PIN CONNECTION (top view) DUAL IN LINE 
LS365A LS366A LS367A LS368A 


CHIP CARRIER 
LS365A/LS367A 


a 
a 
19 


& 
> 
we 
20 


Qu 2 
1818 
321 19 
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T74LS365A/366A/367A/368A 


TRUTH TABLES 


LS365A LS366A 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

Input Voltage, Applied to Input 

Output Voltage, Applied to Output 
Input Current, into Inputs 


is dior Output Current, into Outputs 


Stresses in excess of those listed "Absolute Maximum Ratings” may cause permanent damage to the device This is a Stress rating only and 
functional operation of the device at these or any other conditions tn excess of those indicated in the operational sections of this specification Is 
not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Parameter 


GUARANTEED OPERATING RANGE 


Part Numbers Temperature 


T74LS365A/366A/367A/368AXX 0°C to + 70 °C 
XX = Package type 
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T74LS365A/366A/367A/368A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


abainieel Min. |Typ.(*)| Max. 


Vin Input HIGH Voltage Guaranteed Input HIGH Voltage V 
for All Inputs 

Vit Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Inputs 


Input Clamp Diode Voltage |  —«| -0.65 | -1.5 | Voc =MIN, lin =-18mA 
Von | Output HIGH Voltage ia _ Vcc = MIN, lon = - 2.6 mA 
Vin = Vin or Vit per Truth Table 
VoL Output LOW Voltage Ea lo. = 12 mA 


eae Output Off Current HIGH 


Output Off Current LOW 


Vin = Vin or Vit 
per Truth Table 


Vcc = MAX, Vout = 2.7 V pA 
Ve=2.0V 


Vcc = MAX, Vin = 0.4 V pA 
Ve=2.0V 


Vcc = MAX, Vin = 2.7 V pA 
Vcc = MAX, Vin = 7.0 V 


Voc = MAX, Vin = 0.5 V 
Either E Input at 2 V 


Input LOW 
Current 


Vcc = MAX, Vin = 0.4 V mA 
Both E Inputs at 0.4 V 


Output Short Circuit Current 


Input HIGH Current ar ae 


3.1 
ae 
[isesaaeray | a8 


(note 2) 
lec Power Vcc = MAX, Vin = 0.4 V 
ae Ve=45V 


Notes : 1. For Conditons shown as MIN or MAX, use the appropnate value specified under guaranteed operating conditions for the device type. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS : Ta =25 °C 


prs] reams 


teLH Propagation Delay, 
tPHL 


: CL = 45 pF 
Output Enable Time R, 667 2 
tPHL 
Output Disable Time 
tPHL 
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T74LS365A/366A/367A/368A 


AC WAVEFORMS 
Figure 1. Figure 2. 


Figure 3. Figure 4. 


Vout 


SC-0011 


SC-0010 
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OCTAL TRANSPARENT LATCH WITH 3-STATE OUTPUTS 


es EIGHT LATCHES IN A SINGLE PACKAGE 

a 3-STATE OUTPUTS FOR BUS INTERFACING 

a HYSTERESIS ON LATCH ENABLE 

a» INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 

The T74LS373 consists of eight latches with 3-state 
outputs for bus organized system applications. The 
flip-flops appear transparent to the data (data chan- 
ges asynchronously) when Latch Enable (LE) is 


(Plastic Package) (Ceramic Package) 


HIGH. When LE is LOW, the data that meets the set- sll 
up times is latched. Data appears on the bus when 

the Output Enable (OE) is LOW. When OE is HIGH 

the bus outputs is in the high impedance state. M1 


(Micro Package) (Plastic Chip Carrier) 


PIN NAMES 
ORDER CODES : 
DATA INPUTS T74LS373 D1 T74LS373 C1 
LATCH ENABLE (active HIGH) INPUT T74LS373 B1 T74LS373 M1 
OUTPUT ENABLE (active LOW) INPUT 
OUTPUTS 


CHIP CARRIER 


° 
Qa 
a 

3 


PC-0119 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Og Dy 
(13) (14) (17) (18) 


Labs ! 


= 
aot 


(15) (16) 
Os O, 


Vec = Pin 20 
GND = Pin 10 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] —~S*~“‘*‘“‘~*é rameter SSCSC*~<“~*‘“*~SCS*~“‘~‘S Sd 
Voc [Supp vote SSCSCSC~C“~CS‘“‘~S*S~‘iSSSC‘“ OCC 
Gaei 
Se Tm 


Input Current, Into Inputs -— 30 to 5 
Output Current, Into Outputs | ---- SO 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperatufe 


_Min._| Typ. | Max. 


T74LS373XX 
XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


ta a Test Condition 
[ Min. [Typ.(*)[ Max. | (note 1) 


Vin Input HIGH Voltage Guaranteed Input HIGH Voltage 
for All Inputs 

Vit Input LOW Voltage Guaranteed Input LOW Voltage 
for All Inputs 


Veco __| Input Clamp Diode Voltage | —_—'| -0.65 | -1.5 | Voc=MIN, ln=-18mA 
VoH Output HIGH Voltage 2.4 3.1 Vcc = MIN, lon = - 2.6 mA V 

Vin = Vin or Vit per Truth Table 

Output LOW Voltage lo. =12mA_ | Vcc =MIN, 


Vin = Vin or Vit 
| 05 | lo= =24mMA | per Truth Table 


Output Off Current HIGH el = MAX, Vout = 2.7 V ae 
Ve=2.0V 
loz Output Off Current LOW Vcc = MAX, Vout = 0.4 V 
Ve=2.0V 


Lo Input HIGH Current on oa net Vcc = MAX, Vin = 2.7 V 


Input HIGH Current at MAX lmifaed Voc = MAX, Vin = 7.0 V HA 
Input Voltage 


| oh | Input LOW Current fe Oa | Vcc = MAX, Vin = 0.4 V 


Output Short Circuit Current - 130 | Vcc = MAX, Vout =0 V 
(note 2) 

Power Supply Current Output Vcc = MAX, Vin = 0 V 
Off Ve=45V 


Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “wrost case” conditions 
2. Not more than one output should be shorted at a time. 


(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
AC CHARACTERISTICS :T, =25 © 
rn ye 


teLH Propagation Delay, Data to p Ft { 

teHL Output 

teLy Propagation Delay, Clock or LE 20 30 - 1 
tPHL to Output 18 30 


Output Enable Time to HIGH 


fol bel Mass 


(7 SGS-THOMSON eee 
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AC SET-UP REQUIREMENTS : T, = 25 © 


Parameter 
min. | Typ. 
tsD Set-up Time Data to Negative 5 
Going LE 
i Lad 


Test Conditions 


Fig. 1 


oO 


t Hold Time Data to Negative 2 
Going LE 

twLE | Minimum LE Pulse Width HIGH 15 
to LOW 


DEFINITION OF TERMS 


SET-UP TIME (ts) is defined as the minimum time HOLD TIME (th) is defined as the minimum time fol- 
required for the correct logic level to be present at lowing LE transition from LOW to HIGH that the logic 


the logic input to LE transition from HIGH to LOW in level must be maintained at the input in order to en- 
order to be recognized and transferred to the out- sure continued recognition. 
puts. 


AC WAVEFORMS 
Figure 1. 


teLy 


OUTPUT 


Figure 2. Figure 3. 


Vout 


SC-0010 
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AC LOAD CIRCUIT 
Figure 4. 


SWITCHING POSITIONS 


Symbol | sw2 | 


Ttezn | open | Closed 
— [ten | Closed [Open 
an 
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SF EeROELECTRONICS T74LS374 


uous pa 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS 


a» EDGE-TRIGGERED D-TYPE INPUTS 

» BUFFERED POSITIVE EDGE-TRIGGERED 
CLOCK 

a 3-STATE OUTPUTS FOR BUS ORIENTED AP- 


PLICATIONS 
a HYSTERESIS ON OUTPUT ENABLE INPUT TO 

IMPROVE NOISE MARGIN 
a» INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS B1 D1 
a FULLY TTL AND CMOS COMPATIBLE (Plastic Package) (Ceramic Package) 
DESCRIPTION 
The T74LS374 is a high-speed, low-power Octal D- 
type Flip-Flop featuring separate D-type inputs for & 
each flip-flop and 3-state outputs for oriented appli- 
cations. A buffered Clock (CP) and Output Enable 
(OE) are common to all flip-flops. M1 C1 

(Micro Package) (Plastic Chip Carrier) 

PIN NAMES 


ORDER CODES : 
DATA INPUTS T74LS374 D1 T74LS374 C1 
CLOCK (active HIGH going edge) INPUT T74LS374 B1 T74LS374 M1 
OUTPUT ENABLE (active LOW) INPUT 
OUTPUTS 


CHIP CARRIER 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


34 7 8 131417 18 


VCC = Pin 20 
GND = Pin 10 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Symbol] SSSCiPavameter SSS~—~*~*~‘—SSSCSe «dC 
Ti input Curent Into pus SSS to Pm 
SN 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device 
This 1s a stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Temperature 
0°C to+ 70°C 


GUARANTEED OPERATING RANGE 


Part Numbers 


T74LS374XX 


Supply Voltage 


| Min. | Typ. | Max. | 


475V | 5.0V | 5.25 V 


XX = package type 
2/5 Gr SCGS-THOMSON 
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TRUTH TABLE 


T74LS374 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

(Z) = High impedance 


* Note . Contents of flip-flops unaffected by the state of the Output Enable input (OE). 


FUNCTIONAL DESCRIPTION 


The LS374 consist of eight edge-triggered flip-flops 
with individual D-type inputs and 3-state true out- 
puts. The Clock and Output Enable are common. 
The eight flip-flops will store the state of their in- 
dividual D inputs that meet the set-up and hold time 
requirements on the LOW-to-HIGH Clock (CP) tran- 


sition. With the Output Enable (OE) LOW, the con- 
tents of the eight flip-flops are refected on the out- 
puts. When the OE is HIGH, the outputs go to the 
high impedance state. Operation of the OE input 
does not affect the state of the flip-flops. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


Input HIGH Voltage 2.0 


Input LOW Voltage 


Input Clamp Diode Voltage 


Output HIGH Voltage 


Output LOW Voltage 


Output Off Current HIGH 
Output Off Current LOW 


Input HIGH Current Po 


|e | InputLow Current | 


Input HIGH Current at MAX 
Input Voltage 


I 
Output Short Circuit Current - 30 - 130 
(note 2) 
Power Supply Current Output Te 45 
Off 


Test Condition 
(note 1 


Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 

Vcc = MIN, lin = -18 mA 

Vcc = MIN, lon = - 2.6 mA 

Vin = Vin or Vit per Truth Table 


lo. = 12mMA Vcc = MIN, 


Vin = Vin or Vit 
S | lo=24MA | per Truth Table 
Voc = MAX, Vout = 2.7 V 
Ve =2.0V 
Vcc = MAX, Vout = 0.4 V 
Ve=2.0V 


Vcc = MAX, Vin = 2.7 V 


Vcc = MAX, Vin = 7.0 V 


on 


0 

2 
2 

2 


0 
0 
0 


Vcc = MAX, Vin = 0.4 V 


Vcc = MAX, Vout = 0 V 


Vcc = MAX, Vin=0 V 
Ve=4.5V 


Oo 
_ 


Notes : 1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions. 


2) Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 50 V, Ta = 25°C 
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AC CHARACTERISTICS : T, =25 © 
Parameter 


teLy Propagation Delay, 
tey. CP to Output 


te2u Output Enable Time 
to HIGH Level 


teze Output Enable Time 
to LOW Level 

tpLz Output Disable Time 
from LOW Level 

teHz Output Disable Time 
from HIGH Level 


AC SET-UP REQUIREMENTS : T, = 25 © 


Limit 
Typ. 
twCP Minimum Clock Pulse Width 10 fig. 1 
HIGH or LOW 


Minimum Hold Time, 
Data to CP 


DEFINITION OF TERMS : 


SET-UP TIME (ts) - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from HIGH 
to LOW in order to be recognized and transferred to 
the outputs. 

HOLD TIME (tr) - is defined as the minimum time fol- 
lowing the clock transition from LOW to HIGH that 


AC WAVEFORMS AND LOAD CIRCUIT 
Figure 1. 


13 
Minimum Set-up Time, 20 15 
Data to CP 
a ak 


the logic level must be maintained at the input in or- 
der to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 


ee, 
Ss xX 
QOD 
OO 
SR RRK 
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Figure 2. 


SC-0130 


Figure 3. 


Figure 4. 


TO OUTPUT 
UNDER TEST 


ALL DIODES 
ARE 1N3064 
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T74LS377 


OCTAL D FLIP-FLOP WITH COMMON ENABLE AND CLOCK 


a 8-BIT HIGH SPEED PARALLEL REGISTERS 

» POSITIVE EDGE-TRIGGED D-TYPE FLIP- 
FLOP 

a» FULLY BUFFERED COMMON CLOCK AND 
ENABLE INPUTS 

a INPUT CLAMP DIODES LIMIT HIGH-SPEED 
TERMINATION EFFECTS 

sw FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T54LS377 is an 8-Bit register built using ad- 
vanced Low Power Schottky technology. This 
register consists of eight D-type flip-flops with a buf- 
fered common clock and a buffered common clock 
enable. The device is packaged in the spacesaving 
(0.3 inch row spacing) 20 pin package. 


Enable (Active LOW) Input 
Data Inputs 


Clock (Active HIGH Going Edge) Input 
True Outputs 


September 1988 


a 


B1 D1 

(Plastic Package) (Ceramic Package) 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS377 D1 T74LS377 C1 
T74LS377 B1 T74LS377 M1 


CHIP CARRIER 


1S) 
° oO on 
Q > 9 
<i LL 
3 


20 «#19 


PC10590 
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TRUTH TABLE 


No cranes 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X= Don't Care 


LOGIC SYMBOL AND LOGIC DIAGRAM 


53 4 7 8 131417 18 


E B,D; 0; Dy D, 0. B,D; 


Qo Q; Qz Q3 Q4 C5 Qe6 Q7 


LC10280 


25 6 9 12151619 


13) 1a) fe 3) 


en 


GND = Pin8 
() = Pin numbers 


FUNCTIONAL DESCRIPTION 


The LS377 consists of eight edge-triggered D flip- When E is LOW, new datais entered into the register 
flop with individual D inputs and Q outputs. The on the next LOW to HIGH transition of (CP). 
Clock (CP) and Enable input (E) are common to all = when Eis HIGH, the register will retaint the present 


flip-flop. data independent of the CP. 
2/4 (yz SGS-THOMSON 
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ABSOLUTE MAXIMUM RATINGS 


En 
Ea 
ma 


Input Current, Into Inputs -30to+5 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Supply Voltage 
__Partumers gaat 


T74LS377XX 4.75 V 5.25 V 0°C to+70°C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| Limits sid Test Condition : 
Parameter Unit 
Tin. [Typ. (Max. (note 1) 


Input HIGH Voltage Guaranteed Input HIGH 
Input LOW Voltage —_ 08 | Guaranteed Input LOW Vv 
2 Voltage for all Inputs 


Veo __| Input Clamp Diode Voltage | | -0.65 | -1.5 | Voc =MIN, lw =-18 mA 
Output HIGH Voltage Vcc = MIN, lon = - 400 pA 
Output LOW Voltage | | 025 | 04 | lo. = 4.0 mA | Vcc = MIN 
yA 
mA 


Voi 


Vin = Vin or Vit 
per Truth Table 


Input HIGH Current 20 Voc = MAX, Vin = 2.7 V 
0.1 Vcc = MAX, Vin = 7.0 V 
Input LOW Current | | 0.4 | Veo = MAX, Vin = 0.4 V mA 
Output Short Circuit Current Vcc = MAX, Vout = 0 V 
mA 
(note 2) 


lo. = 8.0 mA 


Power Supply Current | 18 | 28 | Voc = MAX mA 
Notes : 1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions. 
2) Not more than one output should be shorted at a time. 


(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


AC CHARACTERISTICS: Ta = 25 °C 


Parameter Test Conditions 
| symbot | Parameter 


| fwax | Maximum Clock Frequency | 30 | 40 | | Figures’ | MHz _| 


Propagation Delay,Clock to Figures 1 


Outputs 
ITI SGS-THOMSON 
7 crocs tectnomcs 


tPHL 
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AC SET-UP REQUIREMENTS: Ta = 25 °C 


Symbol Parameter 


Minimum Clock Pulse Width 
Set-Up Time, Data to Clock 
(HIGH or LOW) 
Hold Time, Data to Clock 5 
(HIGH or LOW) 


Set-Up Time HIGH Enable to 

10 
Clock 
Hold Time HIGH Enable to 

5 
Clock 


-—- 
an 
Pies 


Set-Up Time LOW Enable to 
Clock 

tr Hold Time LOW Enable to 

. Clock 


DEFINITION OF TERMS: 


SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 


HOLD TIME (tn): is defined as the minimum time fol- 


AC WAVEFORMS 


Test Conditions 


i 
= 
I 


a 
= 


lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 
in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 


Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 


Data to Clock 


0, 


Dor é YY 


LLL: 


1.3V 


7 


1,.3V 


SCO5580 


* The shaded areas indicate when the input is permitted to chang for predictable output performance 
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T74LS378 


HEX PARALLEL D REGISTER WITH ENABLE 


a 8-BIT HIGH SPEED PARALLEL REGISTER 

a POSITIVE EDGE-TRIGGERED D-TYPE FLIP- 
FLOPS 

» FULLY BUFFERED COMMON CLOCK AND 
ENABLE INPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 

The T74LS378 is an 6-Bit Register with a buffered 
common enable. This device is similar to the 
T74LS174, but with common Enable rather than 
common Master Reset. 


PIN NAMES 


ENABLE (active LOW) INPUT 
DATA INPUTS 


CLOCK (active HIGH going edge) 
INPUT 
TRUE OUTPUTS 


PIN CONNECTION (top view) 


DUAL IN LINE 


September 1988 


(Plastic Package) (Ceramic Package) 


- 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS378 D1 T74LS378 C1 
T74LS378 B1 T74LS378 M1 


CHIP CARRIER 


PC-0122 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


13466N BH 


E Dy D, Dz Ds Dy Ds 
CP 
OQ, A, A; A, Os 


Vcc = Pin 16 
GND = Pin8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | Parameter | Unit | 
eae! | mA 
| mA | 


Output Voltage, Applied to Output - 0.5 to 10 
Input Current, into Inputs | = 80to5 mA 
| lo | Output Current, into Outputs a: ean 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage 


min. | Typ. | Max. | sh aie 


XX = package type. 
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498 S/ MICROELECTROMICS 


T54LS378 


FUNCTIONAL DESCRIPTION 


The LS378 consists of eight edge-triggered D flip- When E input is LOW, new data is entered intothe 
flops with individual D inputs and Q outputs. The register on the LOW-to-HIGH transition of CP input. 
Clock (CP) and Enable (E) input are common to all When the E input is HIGH the register will retain the 
flip-flops. present data independent of the CP input. 


TRUTH TABLE 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


Test Condition 
(note 1) 


Guaranteed Input HIGH Treshold V 
Voltage for All Inputs 


Guaranteed Input LOW Treshold V 
Voltage for All Inputs 

-1.5 | Voc =MIN, lin = -18 mA 
Vcoc = MIN, lon = - 400 pA V 


Typ. (*) 


a 
atin 
Vep | 
VoH 
V 


Input Clamp Diode Voltage 


ce Output HIGH Voltage 


Output LOW Voltage 


BM haa NN 
Eid 
es 


.O 
2.7 


Vin = Vin or Vit per Truth Table 


= 
04 [lesa 
Vin = Vin or Vit 
ibaa 
Ler] 


lo. = 8.0 mA per Truth Table 


Vcc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 7.0 V 


es 


Input LOW Current Vcc = MAX, Vin = 0.4 V m 
m 


ee die A 
Output Short Circuit Current Vcc = MAX, Vout = 0 V A 

(note 2) 
mA 


le 
Power Supply Current 6 27 Vcc = MAX | mA | 


Notes: 1. Conditions for testing, not shown in the table, are chosen to guarantee operation under "worst case” conditions. 
2. Not more than one output should be shorted at a time 
(*) Typical values are at Vcc = 5.0 V, Ta = 25°C 


AC CHARACTERISTICS :T, =25 © 


Sete | Min. | Typ. _ 
Parameter Typ. 
Minimum Input 30 
Clock Frequency 


CP to Q Output 
CP to Q Output 
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AC SET-UP REQUIREMENTS : T, =25 C 


[symbot | Parameter 
Set-up Time, Data to Clock 
(HIGH or LOW) 
Hold Time, Data to Clock 
(HIGH or LOW) 


Set-up Time, Enable to 
Clock (HIGH or LOW 


Hold Time, Enable to Clock 
(HIGH or LOW 


Minimum Clock Pulse Width | 20 


AC WAVEFORMS 


Figure 1 : Clock to Output Delays, Clock Pulse Width, Frequency, Set-up and Hold Times Data, 
Enable to Clock. 


CP 1.3V 


s(H) 


tp 


SC-0076/1 


* The shaded areas indicate when the input 1s permitted to change for predictable output performance 


DEFINITION OF TERMS : HOLD-TIME (th)- is defined as the minimum time 
SET-UP TIME (ts)- is defined as the minimum time following the clock transition from LOW to HIGH that 


required for the correct logic level to be present at _—‘the logic lecel muqt be maintained at the input in 
the logic input prior to the clock transition from LOW ‘Order to ensure continued recognition.A negative 


to HIGH in order to be recognized and transferred HOLD TIME indicates that the correct logic level 
to the outputs. may be released prior to the clock transition from 


LOW to HIGH and still be recognized. 
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QUAD PARALLEL REGISTER WITH ENABLE 


a EDGE-TRIGGERED D-TYPE INPUTS 

» BUFFERED POSITIVE EDGE-TRIGGERED 
CLOCK 

a» BUFFERED COMMON ENABLE INPUT 

a TRUE AND COMPLEMENT OUTPUT 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS379 is a 4-Bit Register with buffered com- 
mon Enable. This device is similar to the T74LS175 
but feature the common Enble rather than common 
Master Reset. 


PIN NAMES 


ENABLE (active LOW) INPUT 
DATA INPUTS 
CLOCK (active HIGH going edge) 


INPUT 
TRUE OUTPUTS 
COMPLEMENTS OUTPUTS 


PIN CONNECTION (top view) 


DUAL IN LINE 


September 1988 


(Plastic Package) (Ceramic Package) 


al 


M1 
(Micro Package) (Plastic Chip Carrer) 


ORDER CODES : 
T74LS$379 D1 T74LS379 C1 
T74LS379 B1 T74LS379 M1 


CHIP CARRIER 


PC-0123 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


Voec = Pin 16 
GND = Pin8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Supply Voltage 
Input Voltage, Applied to Input - 0.5 to 15 V 
[Output Current into Outputs S~—~SC‘“‘“~*«sSSCS*dSCm 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 1s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specrfication is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage Temperature 


Min. | Typ. | Max. | 


XX = package type 
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FUNCTIONAL DESCRIPTION 


The LS379 consist of four edge-triggered D-type 
flip-flops with individual D inputs and Q outputs. The 
Clock (CP) and Enable (E) inputs are common to all 
flip-flops. 


~—_ TABLE 


No a No hoa 
# 
L 


T74LS379 


When the E input is HIGH, the register will retain the 
present data independent of the CP input. 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
ee Limits 
cant Mo a Typ. (*) rae} | oe 


Input HIGH Voltage 


ten... tne HIGH Voltage 


Input HIGH Current at MAX 
Input Voltage E, Do-D3, CP 


tie Input LOW Current 
E, Do-D3, CP 


-tnput Giemp Diods votage |__| -0.65 | -1.5 


renaiona Pa ene 

ae Vcc = MAX, Vin = 7.0 V 

eed Voc = MAX, Vin = 0.4 V 
note 2) 


Hie men ta bs ten a 


Guaranteed Input HIGH Voltage 
for All Inputs 
Guaranteed Input LOW Voltage pe | 


for All Inputs 
Voc = MIN, lin = -18 mA 
Vcc = MIN, lon = - 400 pA 


Vin = Vin or Vit per Truth Table 
lo. = 4.0 mA | Vcc = MIN, 


Vin = Vin or Vit 
| 05 | lo =8.0 MA | per Truth Table 


ae =i leo _| Powe for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions. 


2. Not more than one output should be shorted at a time. 


(") Typical values are at Vcc = 5.0 V, Ta = 25 “C. 


AC CHARACTERISTICS :T, =25T 


Parameter 


| kimits 
Saag ai Test Conditions 


| term | OP to Output || 
| ten | CPto Output || 18 | 
| fwax | Maximum Clock Frequency | 30 | 40 | | 


| 27 _| Fig. 1 
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AC SET-UP REQUIREMENTS : T, = 25 © 


ae Test Conditions 


et OE ies ee = 
30 Fig. 1 
Clock 
Hold 7.me, Enable to Clock i arise. 


AC WAVEFORMS 
Figure 1 : Clock to Output Delays, Clock Pulse Width, Frequency, Set-up and Hold Times Data, 
Enable to Clock. 


Set-up T:me, Data to Uiock 
(HIGH or LOW) 


Hold Time, Data to Ciock 
(HIGH or LOW) 


Set-up Time, Enable to 


TE \Um 


tout 


SC-0076/1 


* The shaded areas indicate when the input is permitted to change for predictable output performance 


DEFINITION OF TERMS : HOLD-TIME (th)- is defined as the minimum time 
SET-UP TIME (ts)- is defined as the minimum time _ following the clock transition from LOW to HIGH that 


required for the correct logic level to be present at _—‘the logic level must be maintained at the input in 


the logic input prior to the clock transition from LOW —-PFder_ to ensure continued recognition.A negative 
to HIGH in order to be recognized and transferred HOLD TIME indicates that the correct logic level 


to the outputs. may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 
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DUAL DECADE COUNTER 
DUAL 4-STAGE BINARY COUNTER 


» DUAL VERSION OF LS290 AND 293 

a LS390 HAS SEPARATE CLOCKS ALLOWING 
+2,+2,5,+5 

a INDIVIDUAL ASYNCHRONOUS CLEAR FOR 
EACH COUNTER 

» TYPICAL MAX COUNT FREQUENCY OF 
50 MHz 

a INPUT CLAMP DIODES MINIMIZE HIGH 
SPEED TERMINATION EFFECTS 


DESCRIPTION 

The T74LS390 and T74LS393 each contain a pair 

of high-speed 4-stage ripple counters. Each half of 

the LS390 is partitioned into a divide-by-two section BI D1 

and a divide-by-five section, with a separate clock (Plastic Package) (Ceramic Package) 


input for each section. The two section can be con- 
nected to count in the 8.4.2.1 BCD code or they can 
count in a biquinary sequence to provide a square 
wave (50 % duty cycle) at the final output. 


Each half of the LS393 operates as a Modulo-16 bi- 
nary divider, with the last three stages triggered in 


a ripple fashion. In both the LS390 and the LS393, (Micro Package) (Plastic Chip Camer) 
the flip-flops are triggered by a HIGH-to-LOW tran- 

si-tion of their CP inputs. Each circuit type has a ORDER CODES : 

Master Reset input which responds to a HIGH signal T74LSXxXX D1 T74LSXXX C1 


by forcing all four outputs to the LOW state. T74LSXXX Bt T74LSXXX M1 


PIN CONNECTION (top view) 
DUAL IN LINE 
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T74LS390/393 


CHIP CARRIER 


NC = No Internal Connection 


PIN NAMES 


CLOCK ACTIVE LOW GOING EDGE 
INPUT TO — 16 (LS393) 

CLOCK ACTIVE LOW GOING EDGE 
INPUT TO — 2 (LS390) 

CLOCK ACTIVE LOW GOING EDGE 
INPUT TO — 5 (LS390) 

MASTER RESET (active HIGH) INPUT 
FLIP-FLOPS OUTPUTS 


TRUTH TABLES 


LS390 BCD__ LS390 + 5 
(Input on CP 09 ; Qo CP 1) (Input on CP 4) 


Sees 


mHrorrrirecreee 

T~rorirarmTereeaiire 
ee ees ee eels 
eee ee eee ree |p| 


= a ee 
fe Sete re are er |p| 


H = HIGH Voltage Level 
L = LOW Voltage Level 
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ABSOLUTE MAXIMUM RATINGS 


| Symbot | Parameter | Value | Unit 


Input Current, into Inputs | = 80t05 mA 


[lo __| Output Current, into Outputs a ee ee 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


| Supply Voltage 
Part Numbers : Temperature 
Min. | Typ. {Temperature 


T74LS390XX 4.75 V 5.25 V 0°C to + 70 °C 


XX = package type. 


LOGIC SYMBOLS AND LOGIC DIAGRAMS 


LS390 (one half shown) 


(2) (3) (5) (6) (7) 
1413 1110 9 


(1) 13 —qcP 


MR Qp Q, Q, Q; 


(2) (3) (5) (6) (7) 
1211109 8 


LC-0096 


Ky, SGS-THOMSON eed 
S/ 1cs 
507 


T74LS390/393 


FUNCTIONAL DESCRIPTION 


Each half of the LS393 Operates in the Modulo 16 
binary sequences, as indicated in the + 16 Truth 
Table. The first flip-flop is triggered by HIGH-to- 
LOW transitions of the CP input signal. Each of the 
other flip-flops is triggered by a HIGH-to-LOW tran- 
sition of the Q output of the preceding flip-flop. Thus 
state changes of the Q outputs for not occur simul- 
taneously. This means that logic signals derived 
from combinations of these outputs will be subject 
to decoding spikes and, therefore, should not be 
used as clocks for other counters, registers or flip- 
flops. A HIGH signal on MR forces all outputs to the 
LOW state and prevents counting. 

Each half of the LS390 contains a + 5 section that 
is independent except for the common MR function. 


The + 5 section operates in 4.2.1 binary sequence, 
as shown in the + 5 Truth Table, with the third stage 
output exhibiting a 20 % duty cycle when the input 
frequency is constant. To obtain a + 10 funtion 
having a 50 % duty cycle output, connect the input 
signal to CP1 and connect Q3 output to the CPo input 
; the Qo output provides the 50 % duty cycle output. 
If the input frequency is connected to CPo and the 
Qo output is connected to CP1, a decade divider 
operating in the 8.4.2.1 BCD code is obtained, as 
show in the BCD Truth Table. Since the flip-flops 
Change state asynchronously, logic signal derived 
from combinations of LS390 outputs are also sub- 
ject to decading spikes. A HIGH signal on MR forces 
all ouputs LOW and prevents counting. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Input HIGH 
Current 


hie Input LOW 
Current 
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Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 


0.4 lo. = 4.0 mA | Vcc =MIN, 
Vin = Vin or Vit 
lo. = 8.0 MA | ber Truth Table 


Voc = MAX, Vin = 2.7 V 


mA 


Notes: 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating conditions for the device type. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Voc = 5.0 V, Ta = 25 °C. 
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AC CHARACTERISTICS : Ty = 25 °C, Voc = 5.0 V 


Parameter Test Conditions 

f max Maximum Clock Frequency MHz 
CPo to Qo 

fMax Maximum Clock Frequency 12.5 MHz 
CP; to Q; 

teLH Propagation Delay, 12 

tPHL CP to Qo LS393 13 

tei CPo to Qo LS390 12 

al = C, =15 pF 

tpiy | CP to Qs LS$393 40 60 Beige 

teHe 40 60 

tPLH CPo to Qe LS390 37 60 

tPHL 39 60 


es OH 
tPHL 
eee ae 
tPHLe 39 
ale IE 
tPHL 


| tem | MRto any Input Lsa9oa93} | 24 | 39 


AC SET-UP REQUIREMENTS : 7, =25 CT 


CP, Pulse Width LS390 40 
MR Pulse Width LS390/393| 20 


Recovery Time LS390/393 


RECOVERY TIME (trec) - is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to LOW in 
order to recognized and transfer HIGH Data to the Q outputs. 


| ns | 

| tw | Clockuis#iath $390 me 
| tw | CPo Pulse Width LS390__ ae 
EN a | ns | 
Eee 4 pons | 
Loner. | 
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AC WAVEFORMS 
Figure 1. 


* The number of Clock Pulses required between the tex. and tpLy measurements can be determined from the appropriate Truth Table. 


Figure 2. 
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4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 


a SHIFT LEFT OR PARALLEL 4-BIT REGISTER 

a 3-STATE OUTPUTS 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a FULLY TTL AND CMOS COMPATIBLE 


DESCRIPTION 


The T74LS395A is a 4-Bit Registers with 3-state out- 
puts and can operate in either a synchronous paral- (Plastic Package) (Ceramic Package) 
lel load or a serial shift-right mode, as determined by 
the Select input. An asynchonous active LOW Ma- 
ster Reset (MR) input overrides the synchonous 
operations and clears the register. An active Low 
Outputs Enable (OE) input controls the 3-state out- 
put buffer, but does not interfere with the operations. 
The fourth stage also has a conventional output for 
linking purposes in multistage serial operations. 


a @ 


M1 C1 
(Micro Package) (Plastic Chip Carer) 


ORDER CODES : 
T74LS395A D1 T74LS395A C1 
T74LS395A Bt T74LS395A M1 


PIN CONNECTION (top view) 


DUAL IN LINE CHIP CARRIER 


jz 9 & 
= z > 
BiGiG@ 
2 1 


20 


PC10610 


NC = No Internal Connection 
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PIN NAMES 
|_Po-P3 | Parallel Inputs 
|_Ds | Serial Data Inputs 


Mode Select Input 
Clock (Active LOW) Input 
Master Reset (Active LOW) Input 


| OE Output Enable (Active LOW) Input __ 
Qo-Q3 3-State Register Outputs = 
| Qs Register Output - 


LC103'D 


Vec = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


FUNCTIONAL DESCRIPTION 


The LS395A contains four D-type edge-triggered 
flip-flop and auxiliary gating to select a D input either 
from a Parallel (Pn) input or from the preceding sta- 
ge. When the Select input is HIGH, the Pn inputs are 
enabled. A IOW signal on the S input enables the se- 
rial inputs for shift-righ operations, as indicated in the 
Truth Table. 


Stage changes are initiated by HIGH to LOW tran- 
sitions on the Clock Pulse (CP) input. Signals on the 
Pn, Ds and S inputs can change when the Clock is 
in either state, provided that the recommended set- 


2/7 


512 


LOGIC SYMBOL 


| 
| 
2 
1¢ 
9 
| LC10300 


| 1151413 12 


7345 6 


up and hold times are observed. When the S input 
is LOW, a CP HIGH-LOW transition transfers data 
Qo to Q1, Qi to Q2 and Qz2 to Q3. A left-shift is ac- 
complished by connecting the outputs back to the Pn 
inputs but offset one place to the left, i.e., O3 to Po, 
Oz to P; and QO; to Po, with P3 acting as the linking 
input from another package. 

When the OE input is HIGH, the output buffers are 
disable and Op - Oz outputs are in a high impedance 
condition. The shifting, parallel loading or resetting 
operations can still be accomplished, however. 
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MODE SELECT - TRUTH TABLE 


Operating Mode 


———— —_——., F apt? “hes a A ae a ee 
M CP | Ss Ds | Ph «© Oo O, | Oo , O3 


4 MR | 
| Asynchronous Reset i = L X | X X | L L L : L 
| Shift, SET First Stage | H L H X H Oon Oin +} Odan 
Shift, RESET First =H : P, L |) Oon Oin ; Orn 
| Stage ParallelLoad | H x x Po Py Py Ps 
H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

tn, tn+1 = time before and after CP HIGH to LOW transition 

NOTE: When OE is LOW, outputs Oo-O3 are in the high impedance state, however, this does not affect other operation or the Os output. 


ABSOLUTE MAXIMUM RATING 


Symbol |, Parameter Value Unit 


i Vcc: Supply Voltage | - 0.5 to 7 | ov 

| Vi | Input Voltage, Applied to Input | - 0.5 to 15 | ov 
Vo | Output Voltage, Applied to Output 
I; | Input Current, Into Inputs - 30 to 5 | mA 
lo | Output Current, Into Outputs | 50 mA 


Stresses in excess of those listed under “Absolute Maximum Ratings” may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification ts not 
imped Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


| 


| Part Numbers | Supply Voltage Temperature 
Min. T Max 


T74LS395AXX 14.75V |) 5.0V | 5.25V! 0°C to + 70°C | 
XX = package type 


7 SGS-THOMSON a ee 
7 wicRogLecTROMICS 
513 


T74LS395A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Limits Test Condition 
ere reamet [in [typ. (| Max. (note 1) cS 
2.0 Guaranteed Input HIGH Voltage V 
for All Input 
Vit Input LOW Voltage Ler Guaranteed Input LOW Voltage 
for All Input 


Vcp _| Input Clamp Diode Voltage | | 4.5 | Veo = MIN, lin = -18 mA 


Output HIGH Qo, Qi, 2.4 loH = -2.6 MA | Vcc = MIN, V 
Voltage Qo, Q3 ViH = 2.0 V 


Qo | 27 ||| ton = -400 pa | Ve =Vumiax 


Qo, Qi, 0.35 0.5 lo. =24mA_ | Vcc =MIN, V 
Qo, Q3 Vin = 2.0 V 


Output LOW 
Voltage 


fQ@s | | 0.35 | 0.5 | I =8.0mA | Vu = Vu max 
Output Off Qo, Q1, 20 Vcc = MAX, Vout = 2.7 V 
Current HIGH Qe, Q3 VeE=20V 
loz Output Off Qo, Qi, - 20 Voc = MAX, Vout = 0.5 V 
Current LOW Qe, Q3 VE=2.0V 
IH Input HIGH Current 20 Voc = MAX, Vin = 2.7 V 
01 Voc = MAX, Vin = 7.0 V 
li Input LOW Current ee Voc = MAX, Vin = 0.4 V 
Output Short Ch Gi, - 30 Lee Voc = MAX, Vout = 0 V 
Qo, Q3 


Circuit Current 
[Q, | -20 | | - 100 | 


WA 
yA 


mA 


mA 


(note 2) 


Icc Power Supply Current 34 Cond. a Voc = MAX 
31 Cond. b (See Note 3) 


Notes : 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions 
. Not more than one output should be shorted at a time 
3 Icc 1S measured with the outputs open, DS input and S input at 4 5 V and Pn inputs grounded under the following conditions 
a OE at 45 Vanda3 V positve pulse applied to CP input 
b. OE and CP input grounded 
(*) Typical values are at Vcc = 50 V, Ta = 25°C 
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AC CHARACTERISTICS: Ta = 25 °C 


Parameter Test Conditions 
symbol | Parameter | tims Typ. | Typ. | Max. | 


|_fax | Maximum Clock Frequency | 30 | 45 |_| 

SSeeee = 
Low Level Output from Clear Oo, O1, Oz, O3 outputs: 

ae 
to High Level Output 


tPHL Propagation Delay Time High | Ox output: ns 
to Low Level Output R. =2.0KQ 

tPZH Output Enable Time to High C_ = 15 pF ns 
Level 

tPZ Output Enable Time to Low ns 
Level | 

teHz Output Disable Time from ns 
High Level 

tPLz Output Disable Time from ns 
Low Level 


AC SET-UP REQUIREMENTS: Ta = 25 °C 


Limits 
Sym bol Parameter Met Tw Test Conditions 
Typ ax 


tw(CP) Clock Pulse Width 


Set-up Time | Load/Shift — |S Vcc = 5.0 V 
All other mace 
Hold Time 
* High or Low Level Data 


AC WAVEFORMS AND LOAD CIRCUIT 
Figure 1 


SCOSS90 


The Data Input ts Ds for S = LOW and P, for S = HIGH 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Figure 2 


LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 


A || = 


(L) th(H) ts(H) th(L 


rm 


“Nn Oo 


CP 1.3V 


SCO5600 


The shaded areas indicate when the input is permitted to change for predictable output performance 


Figure 3 


Figure 4 
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Figure 5. 


TO OUTPUT 
UNDER TEST 


ALL DIODES 
ARE 1N3064 


T74LS395A 


SWITCH POSITION 


[open | Closed 


Closed 
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= FULLY POSITIVE EDGE-TRIGGERED OPER- 
ATION 

a» SELECT FROM TWO DATA SOURCES 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 


DESCRIPTION 


The T74LS399 is a Quad 2-Port Register. Itis logical 
equivalent to a quad 2-input multiplexer followed by 
a 4-bit edge-triggered register. The selected data is 
transferred to the output register on the LOW-to- 
HIGH transition of the Clock input. 


PIN NAMES 


COMMON SELECT INPUT 

CLOCK (Active HIGH going edge) INPUT 
DATA INPUT FROM SOURCE 0 

DATA INPUT FROM SOURCE 1 
REGISTER TRUE OUTPUTS 

REGISTER COMPLEMENTARY OUTPUTS 
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QUAD 2-PORT REGISTER 


(Plastic Package) (Ceramic Package) 


ee o 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS399 D1 T74LS399 C1 
T74LS399 B1 T74LS399 M1 


CHIP CARRIER 


"1 
& 
a 
u 


S 
cs 


NC = No Internal Connection 


T74LS399 


FUNCTIONNAL DESCRIPTION 


This high speed Quad 2-Port Register selects four Clock input (CP). The 4-bit RS type output register 
bits of data from two sources (Port) under the control is fully edge-triggered. Predictable operation is as- 
of a Common Select Input (S). The 4-bit Output sured if Data inputs (I) and select inputs (S) are kept 
Register where selected data are transferred is stable only a set-up time prior to and hold time after 
synchronous with the LOW-to-HIGH transition of the the LOW-to-HIGH transition of the Clock input. 


TRUTH TABLE 


LOW Voltage Level 

HIGH Voltage Level 

Don't care 

LOW Voltage Level one set-up Time Prior to the 
LOW-to—HIGH Clock Transition 

High Voltage Level one set-up Time Prior to the 
LOW-to—HIGH Clock Transition 


ABSOLUTE MAXIMUM RATINGS 


A 
Tn | input Current, Ito inputs ——SSSCSC*~“~*~*~*“‘“~*~*~*irCS*C~‘ SOO —=*d 
[to | Output Curent into Outpsts SSS mk 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 's a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


GUARANTEED OPERATING RANGE 


Part Numbers Supply Voltage 


Temperature 
| Min. | Typ. | Max. | 
5.0 V 


XX = package type. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


| Veo | Input Clamp Diode Voltage 


VoH Output HIGH Voltage 


VoL Output LOW Voltage 


La Input HIGH Current 


Input LOW Current 


los Output Short Circuit Current 
(note 2) 


Supply Current 


Test Condition 
| Min. |Typ. (*)| Max. ee) 
BM nin A Bad 


| - 0.65 | Vcc = MIN, lin = -18 mA 
3.4 Vcc = MIN, lon = - 400 pA 
Vin = Vin or Vit per Truth Table 
) 0.35 | 05 lo. = 8.0 MA | per Truth Table 
20 Voc = MAX, Vin = 2.7 V 
40 Voc = MAX, Vin = 7.0 V 
|_| -04_ Voc = MAX, Vin = 0.4 V 


Guaranteed Input HIGH V 
Voltage for all Inputs 
Guaranteed Input LOW V 
Voltage for all Inputs 


Vin = Vin or Vit 


3 


is cenidie a 


Notes : 


1 For conditions shown as MIN or MAX, use the appropriate value specified under garanteed operating ranges. 


2. Not more than one output should be shorted at a time 


(") Typical values are at Vcc = 5 OV, Ta = 25 °C. 


AC CHARACTERISTICS : T, = 25 CT 


/symbot Parameter 
teLH Propagation Delay, Clock to 
tPHL Output Q 


AC SET-UP REQUIREMENTS : T, =25 CT 


fsymoot| Parameter 


| tw [Clock Pulse Width | 20 


DEFINITION OF TERMS 


SET-UP TIME (ts) is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

HOLD TIME (th) is defined as the minimum time fol- 


Pain. [ Typ. [Max] 


18 27 | Vcc =5.0 V 

21 32 | CL = 15 pF 
See ier eee By 
ie. [a 


a a 8 aoe! ee 
| ts |SelectSetup Time | 45 | | 
[te [Hold Time, Any input | | | 


Test Conditions 


Vcc = 5.0 V 


lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 
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AC WAVEFORMS 
Figure. 


st) 


aA\\ ee 


wr 


cP 


twa 
tore 


* The shaded areas indicate when the input is permitted to change for predictable output performance 


Figure 2. 


* The shaded areas indicate when the input ts permitted to change for predictable output performance 


Figure 3. 
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a DUAL VERSION OF 74LS90 

a» INDIVIDUAL ASYNCHRONOUS CLEAR AND 
PRESET TO 9 FOR EACH COUNTER 

a COUNT FREQUENCY - TYPICALLY 35 MHz 

a INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

a TTL AND CMOS COMPATIBLE 


DESCRIPTION 

The T74LS490 contains a pair of high-speed 4- 
stage ripple counters. Each half of the T74LS490 
has individual Clock, Master Reset and Master Set 
(Preset 9) inputs. Each section counts in 8, 4, 2, 1 
BCD code. 


PIN NAMES 


MASTER SET (set to 9) INPUT 
MASTER RESET 


CLOCK INPUT (active HIGH 
going edge) 
COUNTER OUTPUTS 


PIN CONNECTION (top view) 


DUAL IN LINE 
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DUAL DECADE COUNTER 


(Plastic Package) (Ceramic Package) 


ail 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
T74LS490 D1 T74LS490 C1 
T74LS490 B1 T74LS490 M1 


CHIP CARRIER 


PC-0127 


NC [| 


a 
2 
z 
Ss 


NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 


MR Q, QO, Q, Q; 


(2) (3)(5)(6) (7) 
14 131110 9 


Vcc = Pin 16 
GND = Pin 8 
() = Pin numbers 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | Unit _| 
Supply Voltage 
i fe 


= ae Input Current, into Inputs - 30to5 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 1s a stress rating only 
oand functional operation to the device at these or any other conditions in excess of those indicated in the operational sections of this specifica- 
tion ts not 1mplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Part Numbers ___ Supply Voltage | Temperature 
___Partnumbers Supe tiene —— c 


T74LS490XX 4.75V 5.25 V 0°C to + 70°C 


XX = Package type 
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TRUTH TABLE 


ree 


- 
EEaae 
erac|eet 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Test Condition 
Parameter 
min. [Typ. (| Max (note 1) 


ViH Input HIGH Voltage Guaranteed Input HIGH Voltage V 
for All Inputs 

Vit Input LOW Voltage Guaranteed Input LOW Voltage V 
for All Inputs 


Input Clamp Diode Voltage Voc = MIN, lin = -18 mA 
Vin = Vin Or Vit per Truth Table 
Output LOW Voltage | 0.25 0.4 Voc = MIN, 


Vin = Vin or Vit 
as [isan | Soin a 
InputHIGH | MR,MS | | {| 20 | Voc=MAX, Vin=2.7V yA 
Curent = [cp [8 
cP | | | 00 |} Vee = MAX, Vin = 7.0 V pA 
-MR,MS [| {| t00_| Vin= 5.5 V CP Only 
n= | Inputtow =— | CP $s 2.4 | Ve = MAX, Vin = 0.4V mA 
Current |MR,MS | | | - 0.4 | 
-100 | Vcc = MAX, Vout = 0 V 


Output Short Circuit Current - 20 
(note 2) 
Voc = MAX 


Power Supply Current Pete 


Notes : 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating conditions for the device type 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25°C 
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AC CHARACTERISTICS : T, =25 °C 


f max Maximum Input 25 35 

Count Frequency 
te.y | Propagation Delay, CP to Qo 
teHe 
tPLH Propagation Delay, 24 39 
teHL CP to Q; or Q3 26 39 
teLH Propagation Delay, CP to Qo 32 54 
teHL 36 54 


[nnn [on 


tPHL Propagation Delay, 
MR to Output 

teLH 

tPHL 


AC WAVEFORMS 
Figure 1. 


Propagation 
Delay, 
MS to Output 


The number of Clock Pulses required between the tex. and te_y measurements can be determined from the Truth Table 


Figure 2. 
| 


MR & MS 
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Figure 3. 
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T74LS534 


LS533 - OCTAL TRANSPARENT LATCH WITH 3-STATE OUTPUTS 
LS534 - OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS 


DESCRIPTION 


The T74LS533 is an Octal Transparent latch with 3- 
State Outputs designed for bus organised sustem 
applications. When Latch Enable (LE) is High the 
data appears transparent to the flip-flop when it is 
Low the data is latched. When the output Enable go- 
es HIGH the bus outputis in the high impedance sta- 
te. The LS533 is functionally indentical to the LS373, 
with the exception of the inverted outputs. 


The T74LS534 is an octal D-Type flip-flop with 3- 
State Outputs designed for bus oriented applica- 
tions. It is composed of a buffered clock and an 
output Enable common to all flip-flops. The LS534 
is functionally identical to the LS374 with the excep- 
tion that the outputs are inverted. 


PIN NAMES 


DATA INPUTS 

LACTCH ENABLE (active HIGH) INPUT 
CLOCK (active HIGH going edge) 
INPUT 

OUTPUT ENABLE (active LOW) INPUT 
OUTPUTS 


DUAL IN LINE 


September 1988 


(Plastic Package) 


- 


M1 
(Micro Package) 


(Ceramic Package) 


(Plastic CHip Carrier) 


ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 


1/4 


529 


T74LS533/534 


CHIP CARRIER 


PC-0246 


Vcc = Pin 20 
GND = Pin 10 
() = Pin numbers 


LOGIC SYMBOL 


LS533 
3 4 7 8 13 14 17 18 


Dp D, D> D3 D, Ds Dy 0; 
OE 
@ e@ 


25 6 9 12 18 16 19 


ABSOLUTE MAXIMUM RATINGS 


value unt 
[vi [input Votage, Appied to put ——=SCSC~=“‘*‘“‘*~“‘*~‘~dS*SC*‘“‘“ Td 
[11S input Curent, into inputs ——SSSCSCSC~S~“~SsSC S| 
a 


PC-0208 


LS534 
3 4 7 8 13 14 17 18 


Dy 0, Dz D3 D, Os Dg 0, 


¢ 97 LC-0159 
e@ 


25 6 9 12 18 16 19 


- 0.5 to 15 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This ts a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 
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MICROELECTROMICS 


T74LS533/534 


GUARANTEED OPERATING RANGE 


Part Numbers Temperature 


T74LS$533/534XX 
XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


Parameter 


Vin Input HIGH Voltage 


Vit Input LOW Voltage 


ed 
© 
- 
i.e) ° 
are 2 
-_— 
* 
a 


nput Clamp Diode Voltage 
Output HIGH Voltage 


CD 
VoH 


Output LOW Voltage 


| loz —_| Output Off Current HIGH 


loz Output Off Current LOW 


V 
mz Vec = MIN, low = - 2.6 mA V 
Vin = Vin 


0.4 Voc = MIN 

0.35 | 05 |la=24ma_ |Vin= Vn 

|| 20 Vcc = MAX, Vour=27V 
eed 


Input HIGH Current 20 |Vcc = MAX, Vin = 2.7 V 
0.1. |Vcc = MAX, Vin = 7.0 V 


lie Inout LOW Current Voc = MAX, Vin = 0.4 V 


Output SHort Circuit Current} - 30 Vcc = MAX, Vout = 0 V mA 
(note 2) 
Power Supply Current a ee 


Notes: 1. Conditions for testing, not shown tn the Table, are chosen to guarantee operation under "worst case" conditions. 
2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 50 V, Ta= 25 °C. 
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T74L$533/534 


AC CHARACTERISTICS: Ta = 25 °C 


eeraneia 


tPLH Propagation Delay, 
tPHL Data to Output (LS533 Only) 
tPLH Propagation Delay, 

LE to Ouptput (LS533 Only) 
tPHL Propagation Delay, 

LE to Ouptput (LS533 Only) 
tPLH Propagation Delay, 

Clock to Output (LS534 Only) 
tPHL Propagation Delay, 

Clock to Output (LS534 Only) 


teZH Enable Time to HigH Level 
(LS533 Only) 

tezL Enable Time to Low Level 
LS533 Onl 

tPZH Enable Time to High Level 
(LS534 Only) 

tezi Enable Time to Low Level 
(LS534 Only) 

tpLz Disable Time from Low Level -~ 
(LS533 Only) 

tpLz Disable Time from Low Level i 
(LS533 Only) 

Disable Time from HigH Level _—_ 


Symbol 


te 
L* 
Ww 


Hold Time (LS534 Only) 
Minimum Pulse WidtH 15 
(LS533 Only) 

t Minimum Pulse WidtH 
(LS534 Only) 
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kg, SGS-THOMSON T74LS540 
YF icroeLecrromes T74LS541 


OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS 


a PNP INPUTS REDUCE LOADING 

a 3-STATE OUTPUTS DRIVE BUS LINES 

a» INPUTS AND OUTPUTS OPPOSITE SIDE OF 
PACKAGE, ALLOWING EASIERS INTERFACE 
TO MICROPROCESSOR 

» INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 


B 

(Plastic Package) (Ceramic Package) 

DESCRIPTION | 
M1 

The T74LS540/541 are Octal Buffers and Line Dri- : ; 
vers. Although they have the same functions as IE? Beae) eet Cap valet) 
LS240 and LS241, they offer a pinout with inputs es tote eae A 
and outputs on apposite sides of the package. 
These device are disigned to be used with 3-state T74LSXXX Bt TZ4LSXXX M1 


memory address drivers, etc. 


TRUTH TABLE 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

Z = HIGH Impedance 


DUAL IN LINE 
LS541 


al elt x 


x 


xt! 
grrr RrP Perr m 


E, 
ny 
D, 
Ds 
0, 
0s 
0D, 
0, 
0, 
ao 


at! 


NC = No internal Connection 
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T74LS540/541 


CHIP CARRIER 


10 


te 

a PC-0017 PC-0016 
Zz Y-) 

is 


NC = No Internal Connection 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Unit | 
a ae | mA 
je alo | | mA | 


Input Current, into Inputs | = 80to5 
Output Current, into Outputs a ee 


Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Output Voltage, Applied to Output 0 to 10 


Ol IST] SCGS-THOMSON 
534 


T74LS540/541 


GUARANTEED OPERATING RANGE 


i Temperature 
yp. 


T74LS540/541 XX : 0°C to + 70 °C 
XX = package type. 


Rie Test Condition 
° (note 1) 
Input HIGH Voltage Guaranteed Input HIGH Voltage V 
for All Input 


Guaranteed Input LOW Voltage 
for All Input 


. Voc = MIN, lin = -18 MA 


Voc = MIN, lon = - 3.0 mA 


Vcc = MIN, lon = - 15 MA 
Vi=05V 


lo. = 4.0 mA Vcc = MIN 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 
Input Clamp Diode Voltage 


Output HIGH Voltage 
Output LOW Voltage 
lo 


Nm | 
oO} 


(] 
— 
ol 


ee 
Eons | 
| pA | 
| pA | 
mA 
| mA _| 


| loz —_| Output Off Current HIGH 
Output Off Current LOW 


Vec = MIN 


Voc = MAX, Vout = 2.7 V . 
Vcc = MAX, Vout = 0.4 V . 


>) 


0.1 VCC = MAX, Vin = 7.0 V 
| -0.2 | VCC=MAX,Vin=0.4V—_|smA 
(note 2 


Icc Power Supply Current mA 
Total, Output HIGH LS540 
LS541 
Total, Output LOW LS540 
LS541 


Total, Output 3-State LS540 
LS541 
Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 


2. Not more than one output should be shorted at a time. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


< 
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T74LS540/541 


AC CHARACTERISTICS (T, = 25 °C) 


Parameter 


[ Typ. | Max. (rote 1 
Propagation Delay, LS540 


Data to Output LS541 
LS540 
LS541 Vcc =5.0 V 


tezH Output Enable Time LS540 a Z ped ok 
to HIGH Level LS541 L= 


tpz- Output Enable Time LS540 
to LOW LEvel LS541 
teHz Output Disable Time LS540 
from HIGH Level LS541 
tpLz Output Diable Time LS540 
to LOW Level LS541 
AC WAVEFORMS 
Figure 1. 


SC-0013 


Figure 3. 


SC-0011 
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T74L$S540/541 


AC LOAD CIRCUIT 
Figure 5. 


SWITCH POSITION 


tezu | Open | 


Closed 
ALL DIODES 
ARE 1N3064 Closed 
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kg SGS-THOMSON 
4 ucroeecrrowcs T74LS645 


OCTAL BUS TRANSCEIVERS 


DESCRIPTION 


The T74LS645 is an octal bus transceiver designed 
for asynchronous two-way communication between 
data buses. Control function implementation 
reduces to a minimum external timing requirements. 
This circuit permits transmission of data from the A 
bus to B or from the B bus to A bus depending upon 
the logic level of the direction control (DIR) input. (Plastic Package) (Ceramic Package) 
The device can be disabled by the Enable input (G) 


causing the buses to be effectively isolated. atl @ 


M1 C1 
(Micro Package) (Plastic Chip Carer) 
ORDER CODES : 
T74LS645 D1 T74LS645 C1. 
T74LS645 B1 T74LS645 M1 


PIN CONNECTION (top view) 


DUAL IN LINE 


) 
i(k 


é 


\ 
i 


(f 
A 


) 4 
AV 


“AAS 

oe oe a 
AA 
— + § 


AY 


A 


we 


mi 


) 


TRUTH TABLE 


B Data to A Bus 
A Data to B Bus 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
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T74LS645 


ABSOLUTE MAXIMUM RATINGS 


| Symbol _ 
el 
Ee 


Input Current, into Inputs 
Output Current, into Outputs 


Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


Output Voltage, Applied to Output 


GUARANTEED OPERATING RANGE 


Supply Voltage 
| __FartMumbers generate | Temperate 
5. 


T74LS645XX 4.75 V 5.25 V 0°C to + 70 °C 


XX = package type. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 
| Limits Test Condition 
; (note 1) 
Guaranteed Input HIGH V 
Voltage for all Inputs 
Voltage for all Inputs 


Vcc = MIN, lin = -18 mA 


Voc = MIN, lon = - 3.0 mA 
Voc = MIN, lon = - 15 mA 
lo. =12mMA Vec = MIN 
Vin = Vin or Vit 
lo. = 24 MA | per Truth Table 


Voc = MAX, Vout = 2.7 V . 
Vcc = MAX, Vour = 0.4 V f 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 7.0 V 
Voc = MAX, Vin = 5.5 V 


Parameter 


Input HIGH Voltage 
Input LOW Voltage 


Input Clamp Diode Voltage 
Output HIGH Voltage 


Output LOW Voltage 


Output Off Current HIGH 
Output Off Current LOW 


Input HIGH Current _ 
DIR or G 

DIR or G 

AorB 


3.4 


ar 
hn’ 

Cn) 
— 


335 5 


L Input LOW Current Vcc = MAX, Vin = 0.4 V 


Output Short Circuit Current - 40 Vcc = MAX, Vout = 0 V 
(note 2) 
Total, Output LOW 


Voc = MAX 
70 
90 
Total at HIGH Z 95 


Notes :1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vcc = 5.0 V, Ta = 25 °C. 


= . © 


Supply Current 
Total, Output HIGH 
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T74LS645 


AC CHARACTERISTICS: Ta = 25 °C 


a | _—_‘Test Cantons 
Test Conditions 
| Sambo | Min. | Typ. | Max. | 
tPHL 11 
tPLH Propagation Delay, B to A 8.0 15 
tPHL 11 15 
teze Output Enable Time, 31 40 
tp2H G DIR toA 26 40 
tezi Output Enable Time, 31 40 
tezH G DIR to B 26 40 
teHz G DIR ama 15 C, = 5.0 pF 
teLz Output Disable Time, 
tpHz G DIR to B 


Parameter 


Ri = 667 Q 


= 3/3 
K3 icsonzcnones, 


541 
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4X 4 REGISTER FILE WITH 3-STATE OUTPUTS 


a SIMULTANEOUS READ/WRITE OPERATION The T74LS170 provides a simular function to this 
» EXPANDABLE TO 512 WORDS OF n-BIT device but is features open-collector outputs. 

=» TYPICAL ACCESS TIME OF 20 ns 

a 3-STATE OUTPUTS FOR EXPANSION 

a TYPICAL POWER DISSIPATION OF 125 mW 


DESCRIPTION 


The TTL/MSI T74LS670 is a high speed, low-power 
4 x 4 Register File organized as four words by four 
bits. Separate read and write inputs, both address 
and enable, allow simultaneous read and write 
operation. 


The 3-State outputs make it possible to connect up (Plastic Package) (Ceramic Package) 
to 128 outputs to increase the word capacity up to 
512 words. Any number of these device can be ope- 


rated in parallel to generate an n-bit lenght. 7 


PIN NAMES 


DATA INPUTS 

WRITE ADDRESS INPUTS 
WRITE ENABLE (active LOW) 
lied T74LS670 ital ane er C1 
READ ADDRESS INPUTS 

READ ENABLE (active LOW) T74LS670 B1 T74LS670 M1 
INPUT 
OUTPUTS 


M1 
(Micro Package) (Plastic Chip Carrier) 


CHIP CARRIER 


w 

z 

| 
1 


"1 

a 
rw) 
=z 


NC = No Internal Connection 
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T74LS670 


WRITE FUNCTION TABLE AND READ FUNCTION TABLE 


(see notes A, B and C) (see notes A, and D) 


Read Inputs | Outputs 
RB RA ER/| 01 02 £403 04 


Notes : A. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care, Z = HIGH Impedance 
B Q=D= The four selected internal flip-flops will assume the state applied to the 4 external data inputs 
C. 00 = The level of 0 before the indicated input conditions were established. 
D. WOB1 = The first bit word 0, etc. 


ABSOLUTE MAXIMUM RATINGS 


Symbol —~S*~*~*~S*~«é rameter SSSSC~rSSCS eS 
Ti [input Curent ito puts SSSCSC~rCOSCSCS SONOS 
io [output Curent ito Opus SSS Sm 


Stresses in excess of those listed under “Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only 
and functonal operation of the device at these or any other conditions tn excess of those indicated in the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


GUARANTEED OPERATING RANGE 


Supply Voltage 
Typ. 


Part Numbers Temperature 


T74LS670XX 4.75V | 50V | 5.25V 0 °C to + 70 °C 


XX = Package type. 
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T74LS670 


ae i ie 


T74LS670 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


| symbol Pasatneiae Test Condition 


Max. (note 1) 
Input HIGH Voltage Guaranteed Input HIGH Voltage 
for All Input 
0.35 


for All Input 


Voc = MIN, lin = -18 mA 


Guaranteed Input LOW Voltage 
Input Clamp Diode Voltage 


Output HIGH Voltage ee 
Output LOW Voltage a 


Output Off Current HIGH 
Output Off Current LOW 


Input HIGH Current 
Any D, R or W 

Ew 

Er 

Any D, R or W 

Ew * 

Er 


lie Input LOW Current 
Any D, R or W 


V 
V 
= Voc = MIN, lon = - 2.6 mA V 
Vin = Vin or Vit per Truth Table 
lo. = 4.0 mA | Vcc = MIN 
Vin = Vin or Vit 
| 05 | lo. = 8.0 MA | per Truth Table 
20 | Vcc = MAX, Vout = 2.7 V 
Vin = 2.0 V 
- 20 Voc = MAX, Vout = 0.4 V yA 
Vin = 2.0 V 
pA 


VCC = MAX, Vin = 7.0 V 


VCC = MAX, Vin = 0.4 V 


- 130 | Voc = MAX, Vout = 0 V 


Er 


Output Short Circuit Current - 
(note 2) 


Power Supply Current (note 3) 


W 


0 


30 Vcc = MAX 


Notes : 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating ranges. 
2 Not more than one output should be shorted at a time. 
3. Maximum Icc is guaranteed for the following worst-case conditions : 45 V is applied to all data inputs and both enable inputs, all 
address inputs are grounded, and all outputs are open. 
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C. 
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T74LS670 


AC CHARACTERISTICS : Ta =25 °C 


tPLH Propagation Delay, 23 
tPHL Ra or Reg to Q Outputs 25 
teLH Propagation Delay, Negative 
tPHL Going Ew to Q Outputs 
tPLH Propagation Delay, 25 
tPHL Data Inputs to Q Outputs 23 
Enable Time, Negative Going 
Er to Q Outputs Going HIGH 


Disable Time, Positive Going 

Er to Q Outputs Off from HIGH 
Disable Time, Positive Going 
Er to Q Outputs Off from LOW 


Parameter 


| tw | Clock Pulse Width (LOW) for Ew 


tsD Set-up Time, Data Inputs with 
(note 5) | Respect to Positive-going Ew 


Hold Time, Data Inputs with 
Respect to Positive-going Ew 


Set-up Time, Write Select 
Inputs Wa and Ws, with Respect 
to Negative-going Ew 
Hold Time, Write Select Inputs 
Wa and We. with Respect to 

Negative-going Ew 


Notes : 5. The data to Enable Set-up time is defined as the time required for the logic level to be present at the data input prior to the enable 
transition from LOW to HIGH in order for latch to recognize and store the new data. 
6. The hold time (tn) is defined as the minimum time following the enable transition from LOW to HIGH that the logic level must be main- 
tained at the input in order to ensure continued recognition. 
7. The address to Enable Set-up Time is the time before the HIGH to LOW Enable transition that the address must be stable so that 
the correct latch is addressed and the other latches are not affected. 
8. The Shaded areas indicate when the input is permitted to change for predictable output performance. 
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1000 East Bell Road 

Phoenix, AZ 85022 

(1)-(602) 867-6100 


SALES COVERAGE BY STATE 


ALABAMA 
Huntsville - (205) 533-5995 


ARIZONA 
Phoenix - (602) 867-6217 


CALIFORNIA 
Santa Ana - (714) 957-6018 
San Jose - (408) 452-8585 


COLORADO 
Boulder (303) 449-9000 


ILLINOIS 
Schaumburg - (708) 517-1890 


INDIANA 
Kokomo - (317) 459-4700 


MASSACHUSETTS 
Lincoln - (617) 259-0300 


MICHIGAN 
Livonia - (313) 462-4030 


NEW JERSEY 
Voorhees - (609) 772-6222 


NEW YORK 
Poughkeepsie - (914) 454-8813 


NORTH CAROLINA 
Raleigh - (919) 787-6555 


TEXAS 
Carrollton - (214) 466-8844 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 

THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 


PENNSYLVANIA 
Montgomeryville - (215) 362-8500 


ASIA / PACIFIC JAPAN 


AUSTRALIA TOKYO 106 


Nisseki - Takanawa Bid 4F 
NSW 2027 EDGECLIFF 2-18-10 Takanawa 
Suite 211, Edgecliff centre Minato-Ku 
203-233, New South Head Road Tel (81-3) 3280-4121 
Tel (61-2) 327 39 22 Telefax (81-3) 3280-4131 
Telex 071 126911 TCAUS 


Telefax (61-2) 327 61 76 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852-5) 8615788 

Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 


INDIA 


NEW DELHI 110001 
LiasonOffice 

62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 

Tel 3715191 

Telex 031-66816 STMI IN 
Telefax 3715192 


MALAYSIA 


PULAU PINANG 10400 

4th Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 

Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 

12th Floor 

571, Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 


Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other Lay of third parties which may result from its use. No 
license is granted by implication or otherwise under any patent or patent nghts of SG4S-THOMSON Microelectronics. Specification mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied 
SGS-THOMSON Microelectronics products are not authonzed for use as critical components in life support devices or systems without express 
written approval of SGS-THOMSON Microelectronics. 
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